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ABSTRACT
PARENTS’ PERCEIVED AND OBJECTIVE FOOD ENVIRONMENT AND THE
ASSOCIATION WITH THEIR CHILD’S HEALTH AND NUTRITION
Emily Kee, M.S.
School of Health Studies
Northern Illinois University, 2016
Dr. Josephine Umoren, Thesis Director

The built food environment, defined as a set of factors including availability of
fresh foods, proximity of food, prices of food, availability of assistance, and community
characteristics that interact to influence food choices and diet, has been found to have an
impact on health and nutrition. Therefore, this study examined the effect of
neighborhood food environment on child health and nutrition. Specifically, the parents’
perceptions of their food environments along with the objective food environment were
analyzed in addition to the diet intake and the body mass index of children of ages two to
five. Eighty-three parents in an urban and suburban region of Illinois, from generally low
socioeconomic status backgrounds, were surveyed on their perceptions of their food
environment using Freedman’s Perception of Food Environment Scales and were asked
to report the last four weeks of their child’s dietary intake by the Harvard Service Food
Frequency Questionnaire. Residential addresses were coded to census tracts and scored
by the modified Retail Food Environment Index. Pearson correlations and ANOVA were
used to test the association between neighborhood food environment measures (perceived
and mRFEI) and child’s BMI and dietary intake. Results showed that improved parental
perceptions of food environment were significantly correlated with increased vegetable
intake among the children (r(78)=.322, p=.004) and decreased sweetened beverage intake

	
  
(r(83)=-.226, p=.040). In addition, improved food environment was associated with
decreased grain, dairy, salty snack, and meat consumption. Objective and perceived food
environments were weakly associated, if at all, and perceptions of the food environment
seemed to have a stronger impact on the children’s dietary intake than the objective food
environment, suggesting that improvements in awareness of food availability, education,
and promotion of fresh and healthy foods may have an impact on improving children’s
dietary intake.

Keywords: food, environment, perceptions, objective, child, health, nutrition, mRFEI,
frequency
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CHAPTER 1
INTRODUCTION

The incidence of overweight and obesity in today’s youth is on the rise, with
implications that can affect the lifetime of the individual.1 Data from the National Health
and Nutrition Examination Survey (NHANES) in 2009-2010 showed that 26.7% of
children aged two through five were overweight or obese, while that from a 2005-2008
survey found that 21% of children aged two through four were overweight or obese.1,2
The incidence of obesity in preschoolers is associated with family income level as well,
with the highest rates of obesity reported among those at or below poverty level.3
Overweight and obesity are not easy to reverse, as youth that are overweight or obese are
significantly more likely than others who are normal weight to remain or become
overweight or obese as adults.4 These outcomes have been associated with eventual
development of chronic disease factors, chronic diseases, and impaired physical
functioning.5,6 Overweight and obesity are also leading indicators of health, defined as
the interrelationships between individual and social factors that affect a person or
population, as defined by the Office of Disease Prevention and Health Promotion.7 As
childhood obesity and related diseases increase and are health indicators that are difficult
to reverse, prevention becomes a more important issue and understanding different
factors that may lead to the development of overweight and obesity is necessary.
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Literature shows that the etiology of overweight and obesity is multifactorial and
has been attributed to individual, social, and environmental factors such as nutrition,
physical activity, and the built environment.5,8 Nutrition, a key factor in the health of the
country’s youth, is inadequate among many children, as seen through NHANES data.
Although fruit intake was adequate in the population of two- to five-year-old children,
vegetable intake was lacking and empty calories consumed in this age group were at least
double and sometimes triple the recommended amount.2 Similar to obesity, it is not
always possible to determine the cause of poor nutrition, but poor nutrition is likely due
to a combination of factors. However, research has found associations between the built
food environment (both objective and subjective) and health and nutrition. It therefore
behooves us to look closer at the neighborhood food environment, which may play a role
in determining the quality of the diet in the country’s young children.
Neighborhood food environment can be seen as something that is defined and
known in each community, unchanging from person to person in a specific region.
According to the USDA, the food environment is a set of factors that interact to affect
food choices and diet. These factors include availability of fresh foods, proximity of
food, prices of food, availability of assistance, and community characteristics.9 However,
recent research suggests that the food environment in a specific place is not always
perceived the same from person to person. Some of these factors that interact to create
the environment may not necessarily be detectible through objective measures. Evidence
has shown that when objective and subjective food environments are used together to
measure food environment, they may mirror each other, but they may also provide
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complementary views of the actual food environment. It has been suggested that
perceived food environment measures are at least as reliable as objective measures and
may offer more insight than objective measures offer into the various contextual factors
that play into decisions and knowledge on food availability.

Problem and Purpose

There is a significant amount of research on numerous factors related to the food
environment and its effect on health and nutrition. Research has looked into measuring
objective, subjective, and both objective and subjective food environment together.
Progress has been made as to how perceptions of the food environment and objectively
measured food environment interact and relate. Research has measured food
environments and frequency of fast food consumption, type of neighborhood, and adult
health indicators, as well as some child health indicators. Child nutrition has been
analyzed with home and school food environments, and child health has been analyzed
with parent perceptions of neighborhood environment. However, there is currently
limited research on early child nutrition, the objective food environment’s effect on diet
intake, and how the parents’ perceived food environment might affect the food choices of
young children, particularly those from socioeconomically disadvantaged households.
While the literature shows that over 26% of young children are overweight or
obese, research also reveals poor healthy food consumption among this age group and
excess empty calorie consumption. Because of this, research is needed that examines the
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various roles that play into these health and nutrition outcomes. It is established that
many factors play into dietary intake and health and one important aspect of this is the
physical food environment.10 Understanding of the physical food environment and how
people might interact with the food environment presents an opportunity for modification
and influence in public policy and education. As opposed to factors such as personal
resources, social norms, and culture, the physical food environment is an important
aspect of nutrition and health where change could make an impact for children and
families. As research that associates subjective and objective measures seems to indicate
that these two are complementary and inform one another, or even that subjective food
environment may be more accurate than objective, both objective and subjective
measures should be used to evaluate food environment. Using both of these measures
will contribute to both a better understanding of the food environment’s role in children’s
health and nutrition and also contribute to the research on how objective and subjective
food environments relate.
Therefore, the purpose of this research is to determine the relationship between
the health status and diet intake of children of ages two through five years, their parents’
neighborhood food environment perceptions, and the objectively measured neighborhood
food environment.
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Research Questions and Hypotheses

1. Research Question: Does the parents’ perceived neighborhood food environment
impact the quality of the children’s dietary intake, specifically fruits, vegetables,
whole grain, dairy, and foods contributing to empty calories?

Hypothesis: Quality of the parents’ perceived neighborhood food environments
will influence the child’s dietary intake with respect to the amount of vegetables,
fruits, dairy, whole grains, and foods contributing to consumption of empty
calories.

a) Research Question Subanalysis: Does the parents’ perception of the
neighborhood food environment have any association with the children’s
body mass index (BMI)?

Hypothesis: Neighborhood food environment as perceived by parents will
impact the child’s BMI.

2. Research Question: Does the objective neighborhood food environment impact
the quality of the children’s dietary intake, specifically fruits, vegetables, whole
grain, dairy, and foods contributing to empty calories?
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Hypothesis: The quality of the objective neighborhood food environment will
influence the child’s dietary intake with respect to the amount of vegetables,
fruits, dairy, whole grains, and foods contributing to consumption of empty
calories.

a. Research Question Subanalysis: Does the objective neighborhood food
environment have any association with the children’s BMI?

Hypothesis: The neighborhood food environment as measured objectively
will impact the child’s BMI.

b. Research Question Sub-Analysis: Do parents who live in the same census
tract have similar perceptions of their food environment?

Hypothesis: Parents who live in the same census tract will have similar
perceptions of their food environment.

Significance of the Study

The food environment is just one of many factors associated with the
development of overweight and obesity in our nation’s children. As a result of the health
disparities in children, the government, according to Healthy People 2020, has set the
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following goals pertaining to child health and nutrition: to see an increase in access to
healthy foods among families in America; a reduction in the amount of children aged two
through five who are obese; inappropriate weight gain decreased in children two through
five; an increase in intake from vegetables, whole grains, and calcium in children aged
two through five; and reduced consumption of calories from solid fats and sugars in
children aged two through five.6
Research on child health and nutrition seems to be limited to research on their
actual food environment and its impact on BMI.8 There seems to be a gap in research
regarding how physical food environment affects child nutrition and how the parents’
perception of food environment affects children’s health and diet intake. If the
relationship between perception of food environment and diet intake can be better
understood, nutrition and community health educators may be better equipped to provide
appropriate nutrition education and resources for the prevention of childhood overweight
and obesity and overall improvement of child health. For example, if parents do not
perceive that they have access to healthy foods and their children have poor diet intake,
education and resources may need to be different than that for parents who perceive a
healthy food availability but their children have a poor diet intake.
The results of this research will make clearer the education and resources that
would be beneficial and necessary for parents in this population. The results may
indicate that more emphasis should be placed on reducing barriers to healthy food
purchasing, how to buy fresh and healthy foods on a budget, or awareness of the
opportunities for healthy food purchasing in the neighborhood. Or, the results may
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indicate that emphasis should be placed on why children need certain nutrients and how
to incorporate these into the diet. This study is also an addition to research comparing
objective and perceived food environments, will contribute to understanding how these
two aspects of food environment interact and compare, and may reveal which measure is
more indicative of improved child health and nutrition.
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CHAPTER 2
LITERATURE REVIEW

The neighborhood food environment has been increasingly researched in recent
years in areas such as food environment and health, linking available food outlets and
physical activity facilities with obesity and diet intake, looking at the quality of food
availability with health, and correlating the density of fast food outlets with the rate of
obesity in a population.8,11,12 In addition, there is evidence indicating that neighborhood
food environment correlates with the geography of an area. For example, it has been
observed that in more deprived urban areas, travel time is shorter to stores with produce
than their affluent counterparts, whereas in more rural areas, deprived areas have greater
travel time to fresh produce than their more affluent counterparts.13 As it is seen that the
food environment changes based on characteristics such as geography and economic
status of a community, there are many aspects of food environment impact that continue
to be examined for their association with health and nutrition outcomes.
There are many angles of the food environment that have been studied that
provide diverse perspectives on the quality of the neighborhood food environment and
the effects it may have on health. Researchers measure objective food environment
through the constructs of food access, availability, affordability, and quality in a manner
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usually involving a geographical measure.3 Perceived food environment is different in
that it may not be the actual environment surrounding the individual, neighborhood, or
route but is rather the environment that a person perceives to be available for access.
There are many different contextual variables that play into a food environment that may
not be measurable and many studies have actually shown that measures of perceived food
environment are at least as reliable as objective measures.14-16 Studies that have assessed
the association between objective food environment, perceived food environment,
neighborhood qualities, health, and nutrition will be discussed further below.

Methods of Assessing Food Environment

The Objective Food Environment

It has been hypothesized in past studies that the objective food environment plays
a role in health through its influence in available food choices and consumer decisions.8,17
However, more recently there have been conflicting findings within research correlating
the objective food environment with health and nutrition. In research looking at the
objective food environment as it differs between socioeconomic status of neighborhoods,
some findings indicate closer access to fresh foods in more disadvantaged urban areas.13
In addition, research has found that higher densities of fast food restaurants are associated
with more fruit, vegetable, and fiber consumption.11 Yet neighborhoods with a higher
density of fast food restaurants are associated with higher body mass index (BMI) and

more disadvantaged neighborhoods tend to have a poorer diet.11,13 Other research has
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looked at diet and weight of women in urban areas and found that in areas with
supercenters, women’s BMI was higher and consumption of fruits and vegetables
decreased.18 Research associating children’s BMI with takeaway fast food options
around the home has shown that more takeaway food options is predictive of increased
BMI.8 Though objective measures of food environment may reveal the actual food
availability in a neighborhood, based on mixed results there are evidently other barriers to
healthy food access aside from physical objective food environment.
Research on the objective food environment has used instruments such as
Geographical Information Systems (GIS), Global Positioning Systems (GPS) trackers,
and food store and restaurant audits.8,11-13,17 Each instrument comes with benefits and
limitations, and the quality of instruments has been evolving even in recent years of food
environment research. While some measures examine the density or ratio of food store
types in a geographical region using GIS, others measure food store type densities along
a specific daily route of an individual using GPS. Others provide a more in depth audit of
stores, measuring the availability, quality, and cost of foods available in the stores in a
region. A widespread measurement tool for store audits is the Nutrition Environment
Measures Surveys.17
Though GIS is the most commonly used objective measure of neighborhood food
environment, the manner in which researchers define the boundaries of the neighborhood
has varied by study and may be a factor in the inconsistencies in food environment
research. One study evaluated the use of census tracts versus neighborhood blocks, or
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smaller segments of census tracts, as two of the most widely used measurements of
neighborhood boundaries. The study did not definitively find one measure more useful
than the other, but it did reveal that researchers should choose carefully as choosing
different levels of neighborhood measurement was seen to alter the results and effect
size.19 Several studies evaluating obesity and health indicators have used census tracts as
an indicator of neighborhood and for evaluating the food environment.20-22 Typically
census tracts encompass about 2,500-8,000 residents and allow measurement of food
outlet data and retail stores within an area that, in an urban location, is usually a walkable
distance. Census tracts usually represent a population of a relatively uniform
socioeconomic level. It has been suggested that using census tracts to measure
neighborhood boundaries is the most commonly used determinant, and perhaps the
closest approximation of a neighborhood.20 Though it has been noted that census tracts
do have some limitations with regards to measuring neighborhood food environment and
may not always match individuals’ shopping environments, they are a widely used
measure that can be compared across research studies.
The objective measure of food environment used in this study was the modified
Retail Food Environment Index (mRFEI), developed by the Centers for Disease Control
(CDC) based on a measure previously used in research called the Retail Food
Environment Index (RFEI). The mRFEI was released in 2011 by the CDC, using food
retail store data from 2008-2009 databases. This is an indicator used nation-wide of
healthy food availability in any given census tract. The mRFEI is an equation that
measures the ratio of healthy food retailers to less healthy food retailers in a given census
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tract and a half mile from that census tract’s boundary. The actual number represents the
percentage of the food retailers in a census tract that are considered to be healthy, giving
researchers insight into specific neighborhoods that lack access to larger supermarkets
and healthful retailers or are largely populated with fast food retailers. The mRFEI
equation is as follows:

mRFEI = 100 x (# Healthy Food Retailers) / (# Healthy Food Retailers + # Less Healthy Food Retailers)

“Healthy Food Retailers” are defined as supermarkets, larger grocery stores,
warehouse clubs, supercenters, and fruit and vegetable markets. “Less Healthy Food
Retailers” are defined as fast food restaurants, small grocery stores, and convenience
stores. These store types were defined and met criteria for inclusion by the North
American Industry Classification System (NAICS). mRFEI scores of 0 usually
correspond with food deserts, or areas with limited access to affordable fresh and healthy
food. Low mRFEI scores usually correspond with food swamps, or areas with an
abundance of retailers providing energy-dense food or items such as fast food.23 The
mRFEI provides a uniform objective measurement of food access and healthfulness
across the country, states, counties, and census tracts. Because the mRFEI does not only
count one store type, such as large supermarkets, it also gives insight into the contextual
role of food retailers. The score is a ratio of healthy to less healthy retailers, therefore
accounting for the interaction that may occur between having a large amount of fast food
type restaurants or convenience stores coupled with supermarkets or fruit and vegetable
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stands, or vice versa. This measure gives insight into the presence of retailer types, rather
than the affordability and quality of foods inside of retailers.
Several studies have used an RFEI-type measurement to analyze objective food
environment. While the mRFEI is a specific tool developed by the CDC, researchers can
calculate an RFEI in slightly different manners depending on their research and region.
The RFEI, as opposed to the mRFEI, usually tends to be an older method of analyzing
food environment from before the mRFEI was published. One recent study did examine
food environment using RFEI in relation to food intake, using the density of convenience
stores, fast food restaurants, and large grocery stores as an objective measure. The
researchers classified food store types based on knowledge of the local region, as well as
on the NAICS, consistent to the mRFEI store coding system. This study then based
density variables of these food store categories on distances of two and five miles around
each participant’s residential address. The researchers then correlated the density scores
with intake of fruits and vegetables, fiber, and fat among 80 African-American adults in
Houston, Texas. In order to examine food intake, the National Health Interview Survey2000 Diet Items was given to participants. Results showed that greater density of fast
food-type restaurants was associated with increased fruit and vegetable intake and fiber
intake, but greater density of convenience stores was associated with decreased fruit and
vegetable and fiber intake. Grocery stores showed no associations. The greatest concern
shown through this research was in the density of convenience stores in African
American neighborhoods, which was tied to decreased fruit and vegetable and fiber

intake.11 This objective measure differed slightly from mRFEI in that it looked at the
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individual densities of store types rather than one combined ratio of store type densities.
A study by Laxy, Malecki, Givens, Walsh, and Nieto used the Wisconsin Retail
Food Environment Index (WRFEI) to address the questions of whether economic
hardship in Wisconsin neighborhoods was associated with the quality of the retail food
environment and whether the retail food environment had an association with fast food
consumption and obesity.12 This study used a similar method of analyzing the objective
food environment to mRFEI: 1,570 adult participants were recruited by the Survey of the
Health of Wisconsin and in an initial interview, housing, socioeconomic, demographic,
and physical activity data were collected. Dietary habits were collected through a selfadministered survey and height and weight were taken at a physical exam. Food outlets
were coded according to the NAICS and placed into groups of fast food and casual
restaurants, convenience stores, and supermarket-type stores. The WRFEI was calculated
as the ratio of the three closest stores with potentially healthy food options to the three
closest stores that were thought to provide fewer healthy options. It was seen that as
economic hardship increased, the WRFEI increased (healthier options were farther
away). Overall this study saw that economic hardship in a neighborhood was associated
with a lower quality food environment and that more access to fast food was associated
with slightly higher likelihood of obesity. Conversely, prevalence of convenience stores
was inversely associated with obesity.12 This last finding was opposed to other research
studies showing correlations between convenience type stores and obesity or minimal
fruit and vegetable intake.11,19
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Other studies have used an RFEI-type measurement to associate obesity and BMI
with the objective food environment.24,25 A study across California in 2010 used a
modified version of the RFEI, called the Physical Food Environment Indicator (PFEI).25
The NAICS was used to classify retailers into categories of fast food, convenience stores,
small retailers, supermarkets, and produce vendors, which were then used to create a ratio
of unhealthy retailers to healthy retailers, similar to the mRFEI ratio. This study found
that increased PFEI on the census tract level was predictive of increased BMI and
obesity. The magnitude of these effects, however, was not very strong. The researchers
hypothesized that a stronger effect was not present, perhaps due to the small variation in
PFEI across the state, the possibility that food environment may not predict health
outcomes above a certain threshold, or the possibility that physical food environment
may not in fact affect BMI and obesity.25 A study calculating an RFEI score for a region
of Canada found that food environment was predictive of obesity and BMI. The RFEI
was calculated based on the NAICS and a ratio of unhealthy retailers to healthy retailers
was created for two buffers around participant residential addresses. The researchers
found that the more a neighborhood had unhealthy food retailers in closer proximity to a
residential address, the greater the risk of obesity.24
The first study to associate mRFEI scores with diet used NHANES data to
analyze sodium and potassium intake across the country with the mRFEI scores based on
census tracts. The mRFEI score showed the ratio of healthy food retailers to less healthy
food retailers in a given census tract with a half-mile buffer. In this study, the researchers
divided the mRFEI scores into five categories of mRFEI=0, 0 < mRFEI ≤ 7, 7 < mRFEI
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≤ 10, 10 < mRFEI ≤ 18, and mRFEI > 18 and used t-tests and one-way analyses of
variance to look for associations between mRFEI, sodium intake, potassium intake, and
the sodium-potassium ratio. The researchers found that improvements in food
environment scores in non-South regions were associated with increased potassium
intake and a decreased sodium-potassium ratio. The authors of this study point out that
multiple advantages of using the mRFEI to capture food environment include reduction
of data with one composite score and analyzing the complexity of a food environment
(with multiple retailer types that influence the food environment) in one score. Some
disadvantages to this model include error due to the fact that the mRFEI is calculated
based off commercial databases and the assumption that participants remain within their
census tract when purchasing food.26
Another study used mRFEI in order to examine neighborhood deprivation and its
association with the retail food environment.27 The mRFEI was provided by the CDC
and again compared healthy food outlets in a given census tract to unhealthy food outlets.
This study divided the mRFEI scores into three categories based on the spread of their
data and found that there was no association with neighborhood deprivation and the
mRFEI score. A benefit of this study in the context of understanding mRFEI was that a
secondary analysis they performed looked at the reliability of a commercial database,
InfoUSA, with direct ground observation. InfoUSA was one of the commercial databases
on which the mRFEI was based. The study found high reliability in their region of focus
between the traditional food outlets provided in InfoUSA (e.g., supermarkets, grocery
stores, convenience stores) and what retailers actually existed when checking for these
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stores on the ground. Though the study concluded that the commercial database used in
calculating mRFEI was poor for nontraditional retailers and that in rural areas more direct
observation was necessary for confirming retailers, this study did not examine the mRFEI
database reliability in the urban context. The study provided an example of using mRFEI
in food environment research and gave validation to a database used in calculating
mRFEI.27
Overall, when looking at research that measures objective food environment it
seems that the mRFEI or mRFEI-related measures provide a cost-effective analysis that
encompass multiple retailer types and one score representing various store types rather
than only one store type. In addition, a study validating various measures of objective
food environment measures confirmed reliability of the RFEI in showing food
availability.3
In research measuring food environment against health and neighborhood factors,
there are some associations with urban areas and closer access to both fast food and
healthy food options, with density of fast food options and weight status among both
adults and children, and with convenience store density and decreased fruit and vegetable
intake. Some of the associations that one would predict to be true, such as higher density
of fast food being associated with decreased fruit and vegetable intake, have been found
to have the opposite results, and other associations that one would not predict to be linked
have been noted, such as more urban areas having better access to fresh foods. Research
on food environments using objective measures has given beneficial insight and also
mixed results.
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Measuring Subjective Food Environments

Since objective measures have frequently shown to produce mixed results, some
studies have looked into other methods of research, such as the subjective food
environment. Chen and Kwan discussed the problem of discrepancy in research
regarding food environment and health indicators.28 Some research has found
associations, such as fast food access and obesity, and some research has not seen these
associations. The authors proposed that perception of the food environment could vary
between people and communities. This research used the uncertain geographic context
problem (UGCoP) framework, or the idea that the effect of community attributes on
personal behavior may be affected by how the attributes are portrayed in the community,
to explain the different contexts having to do with obtaining and consuming food. This
analysis of research presents that traditional food environment may be different than
perceived food environment.28
A few reasons for a discrepancy in objective versus perceived food environments
are that people tend to perceive neighborhoods larger than investigators do, and available
open times limit food sources more than the traditional food environment measurement
does. Limited store open times may limit food availability even more in low
socioeconomic status communities. The contextual influences are difficult to measure
but are significant to dietary behavior and obtaining food. Therefore, other studies may
have come to inaccurate conclusions based on the traditional food environment
measurement. For example, people may not utilize certain food outlets outside of their
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cultural norms or that they are not aware of if they have just moved to the community,
even though these food outlets are accounted for in objective measures. Social and
cultural contexts must be considered when looking at true food environment. Chen and
Kwan have suggested the use of GPS tracking to acquire human mobility data combined
with qualitative data collected through activity surveys. The goal would be to understand
consumers’ thoughts and feelings about purchasing and eating food and document the
real-time environment. All of these factors combine to help researchers understand the
actual perception of food environment among consumers.28
Previous to this 2015 article by Chen and Kwan, researchers were conducting
research on the validity of perception-based food environment. Ma, Barnes, Freedman,
Bell, Colabianchi, and Liese observed a gap in the literature when it came to the accuracy
of measuring perceived food environment.14 The authors conducted a study that utilized
a test-retest style method, giving a food perception questionnaire over the telephone to
968 North Carolina adults living in mainly rural and urban areas and then again to 101 of
those adults. The authors used a questionnaire that had been used in the past by Mujahid,
Diez Roux, Morenoff, and Raghunathan (2007) that ranked five different factors
regarding their neighborhood food environment on a Likert scale.15 This study also asked
additional questions regarding the neighborhood food outlets available. When responses
were compared to each other for reliability, all items were at least moderately reliable and
most were good or excellent in regards to reliability. The study concluded that the
majority of questions testing perception of available fresh and low-fat foods and available
food outlets are highly reliable in urban and rural populations.14
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Mujahid et al conducted a study that used psychometrics (using test-retest
reliability) and ecometrics (comparing survey responses of individuals within a
neighborhood to others in the neighborhood) to evaluate the reliability of ecometrics and
surveying a neighborhood on different factors.15 This survey was quantified on how
consistently individuals answered questions within a neighborhood and also to what
extent they rated them similarly. The neighborhood was defined as a mile walk around
their home. The researchers used telephone calls to recruit participants from various
locations, and they recruited a sample of informants on neighborhood environment of
5,988, out of which 120 were test-retested for accuracy of survey taking. After the
surveys were taken, the scales were evaluated on Cronbach’s alpha and the test-retest
reliability. When items on the survey were confirmed reliable, they were tested for intraneighborhood correlation coefficient (ICC) within census tracts and clusters. The ICC
ranged from 0 to 1 and the closer to 1, the more similar the responses were within
neighborhoods. The neighborhood reliabilities were .64 within census tracts and .78
within census clusters. This study showed good reliability (in Cronbach’s alpha and testretest reliability) of survey data collection for most categories of neighborhood quality,
including the four questions on availability of healthy food.15 Results from this study
indicate reliable results from food environment perceptions data.
In regards to research with parental perception and how this influences outcomes
on health in children, there has been research related to neighborhood perceptions and
obesity. One study looked into parental perceptions of the neighborhood environment
and safety and if there was an association with child obesity. This study found that
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obesity was more prevalent when parents saw their neighborhood as more unsafe or
having poorer conditions.29 Little other research has looked into how parental
perceptions have affected child health and nutrition outcomes.

The Correlation Between Subjective and Objective Food Environment Measures

Studies have also looked at how objective food environment is associated with
perceived environment and whether or not these two measures can be correlated. Some
studies have used comparing objective food environment to subjective food environment
to validate the perceived food environment or to use the two complementarily. Previous
studies have compared objective food environment using GIS-based characteristics (i.e.
counting store types within a certain radius of a census tract) to subjective food
environment using a Likert-scale type of questionnaire.18,30-32 One of these studies found
that there were associations between objective and subjective food environment, in that
people living in areas less densely populated with supermarkets rated their perceived
availability of healthy foods 17% lower than those with many supermarkets around. It
was concluded that measures of perceived food environment were associated with GISbased objective measures, but without a very strong relationship. The two together
provide complementary information about the food environment.30 Another similar study
found differing results, in that there was no association with those in an urban
neighborhood with a high concentration of supermarkets perceiving their neighborhood
to have availability of healthy items.18 Another study found that the number of
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supermarkets in a census tract was positively associated with improved perception of
availability of and access to healthy foods, that objective food environment did not have
an association with fruit and vegetable intake, and that perceptions of food environment
did have an indirect effect on fruit and vegetable intake.31 Yet another study comparing
subjective and objective food environments among women of different socioeconomic
statuses found that more disadvantaged women had more negative perceptions of their
food environment than the more affluent women, but overall subjective measures did not
have consistency with the objectively measured food environment. This study
highlighted the need for further research that incorporates both objective and subjective
measures in understanding food environment and the determinants of perceptions of food
enviornment.32 Because there seem to be many factors that influence food environment
and it is not obvious if perceived and objective food environment greatly mirror one
another, it has been suggested to use both objective and perceived measures together. It
has also been suggested that subjective food environment plays a more distinct role in
understanding nutrition and diet.
Freedman and Bell conducted a study that tested measured food environments to
participants’ perceived food environments.16 Many studies examining food environment
use computerized GIS-based measurements, but these come with many limitations such
as mapping errors, store closures, and store misidentification. The authors of this study
measured food environment through observation of stores available in a neighborhood
and whether or not they carried fresh or healthy items. They compared their
measurements to residents’ perceptions of access to healthy foods. The aim of the study
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was to understand what types of food stores were available in a highly food-insecure
southeastern urban area, how participants rated their access to healthy foods, and how
these two compared. The population was parents/guardians, staff, and community
members in farmers’ markets at Boys and Girls’ clubs in lower income areas in
Tennessee. Surveys were given to the study participants to understand perception of food
environments, and food store audits were used to measure the objective food
environment. There were 82 participants in the surveys and 37 participants who were a
subgroup living within one mile of the audited food outlets. In order to understand
perceptions, a questionnaire with eight items to rank using a Likert scale was given to
participants. When questions were grouped to create a composite score of access to
healthful foods, four of the items were omitted due to a low Cronbach’s alpha. Results of
perceptions of ability to purchase healthy foods and the reality of measured healthy foods
available tended to mirror each other. No evidence was found to suggest that the
participants’ perceptions were different than the objective food environment. The only
discrepancy in perception versus reality was in accessibility of alcohol and tobacco. This
study and other studies have suggested that perceived food environment is at least as
reliable as objective measurements of food environment. Including both objective and
subjective measures may be beneficial, but capturing perceived measures alone is an
appropriate measure.16
It has been seen that perception-based measures of food environment are reliable
and a valid instrument to measure food environment. In addition to likely being an
accurate measure of access and availability of food resources, perceptions may offer

	
   25	
  
	
  
valuable input on barriers and facilitators to health. Jilcott, Laraia, Evenson, and
Ammerman conducted a qualitative and solely perception-based study that measured 28
women’s perceptions of their food environment and factors in home and work
environments that influenced food choices.33 Their perceived food environment was
defined as their personal recollections about accessibility and quality of their food
choices. This study was done in order to lead effective intervention in their community
with promoting healthful choices. The study took place over four counties in
southeastern North Carolina, including both urban and rural land. Authors recruited
using the snowball method at various community centers, thus generating a sample of
lower income participants who were middle-aged women. Participants were interviewed
and paid $25 for participation. The interviewers asked questions regarding barriers and
facilitators to healthy eating and physical activity. This research did not look into the
actual effects that food environment had on the women’s health but thoroughly examined
perceptions of food environment, finding that fast food was a popular draw for most
women, supermarkets were more common in urban areas, distance to supermarkets
decreased as population increased, fast food restaurants were more commonly found in
areas with a higher African American population, and that taste, cost, convenience, and
health were the major factors influencing food choices. Through this research, it was
seen that efforts to better health in the community must take note of the facilitators and
barriers to health in the area and should seek to highlight the healthier options that are
available in the community.33
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Limitations to Food Environment Research

Through all of the ongoing research regarding the food environment and the many
aspects of food environment, there is always error in measurement. Part of this is due to
many contexts that play a part in food environment and the personal choices that always
play a part in nutrition, regardless of the food environment. A review of current research
on food environment has uncovered specific barriers to research on this topic and made
recommendations to improve these barriers.10 That study has recommended that, due to
the discrepancy in datasets in objective food environment research, researchers should
use universally validated datasets and use two or more sources for measuring the food
environment, especially when the geographical area is too large or too dense for direct
observation. It will be important for future research to look into actually what the
retailers carry in the stores rather than generalizing retailers based on store type, and it
has also been recommended to consider food sources in a ratio-type relationship rather
than just in a vacuum (i.e., ratio of retailer types rather than looking at one store type in a
vacuum), as interactions in the food environment context likely play a role in measuring
the food environment. As it is uncertain where people travel on a daily basis and which
routes they take through their community, it will be beneficial for research to look into
the environment where people actually travel on a routine basis, rather than estimating
radii around neighborhoods or residential addresses.10
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Operational Definitions

Several of the variables examined in this study will be defined by specific
measures. The food environment is defined by the USDA as a set of factors that interact
to affect food choices and diet.9 As we know from the literature that these factors are
likely affected by the physical environment and perceptions, the food environment will
be measured by both the mRFEI by census tract and by Freedman’s Perception of Food
Environment Scales.16,21 Overweight and obesity are two of the leading health indicators
in the country. Therefore, health, defined by the Office of Disease Prevention and Health
Promotion as the interrelationships between individual and social factors that affect a
person or population, will be measured by the indicator BMI.7 Nutrition status will
defined by consumption of the specific food groups of interest based on Healthy People
2020 goals and NHANES data,2,6 with frequency of consumption measured by the
Harvard Service Food Frequency Questionnaire (HSFFQ).37
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CHAPTER 3
METHODS

Study Design and Participant Recruitment

This was a cross-sectional study with a correlational design using convenience
sampling. Participants for this study were drawn from a pool of children enrolled in an
early childhood education program in a suburban county in Illinois during the spring of
2016. The early childhood education program was a community action agency, federally
funded by grants, that served mainly low-income families in order to alleviate the effects
of poverty (see Appendix A). This study was approved by Northern Illinois University’s
Institutional Review Board (IRB) on April 15, 2016 (see Appendix B). Participants were
recruited on a voluntary basis from six facilities around the county. Parents at these
facilities received a flyer with a short summary of the research project and flyers were
posted at each facility prior to the data collection (see Appendix C). The researcher set
up a table at the early childhood education facilities in the county on different days and
recruited parents during child drop-off time, child pick-up time, and parent meetings.
Incentive for participation was provided, as ten $10.00 Walmart gift cards were raffled
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off to ten participants at the end of data collection (May 2016). Donations were made
from two Walmart stores in Illinois of $50.00 each (see Appendix D).

Data Collection

The population sampled included both Spanish- and English-speaking children
and parents. All materials were therefore translated into Spanish by a qualified translator
and approved by a native-speaking Spanish professor at Northern Illinois University (see
Appendix E). Participants were communicated to in both Spanish and English by the
researcher and were given the option of which language they would use for the research
study.
Each participant was required to fill out a survey on demographics and home
residence location, perceived food environment, and their child’s diet intake (see
Appendices H and I). If the parent had multiple children, they were asked to fill out the
dietary intake for only one child, as to avoid cluster effects. Participation was voluntary
and participants were required to sign a consent form prior to taking the survey (see
Appendix F). Participants were informed the survey would take about 10 to 30 minutes
and the parents filled out the surveys on-site with the researcher. The researcher fielded
questions as participants filled out the questionnaires.
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Independent Variables

Objective Neighborhood Food Environment

In order to assess the objective food environment, participants’ home addresses
were used to derive the census tracts. Each address was searched in the Federal Financial
Institutions Examination Council (FFIEC) website. The FFIEC, established in 1979, is a
council that oversees the supervision of financial institutions and is required to provide
various information the public, including data regarding census tracts.34 Census tracts
were also searched on the Community Commons website.35 After coding census tracts,
these were searched in both the CDC database of mRFEI scores and the Community
Commons Interactive Map. The mRFEI for each participant was recorded.
The mRFEI is an equation that measures the ratio of healthy food retailers to less
healthy food retailers in a given census tract and a half mile from that census tract’s
boundary. The actual number represents the percentage of the food retailers in a census
tract that are considered to be healthy: defined as supermarkets, larger grocery stores,
warehouse clubs, supercenters, and fruit and vegetable markets. Those outlets defined as
less healthy are considered to be fast food restaurants, small grocery stores, and
convenience stores.23 Store classifications are based off the NAICS. The mRFEI
equation is as follows:

mRFEI = 100 x (# Healthy Food Retailers)/(# Healthy Food Retailers + # Less Healthy Food Retailers)
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The mRFEI, measuring objective food environment, was analyzed using the
actual score on a continuous scale, as well as by groups of low, medium, and high
mRFEI. These groups were created by breaking the mRFEI scores in this study into three
equal tertiles (low mRFEI= 0-6.67; medium mRFEI= >6.67-13.69; high mRFEI=
>13.69).

Measuring Perceived Neighborhood Food Environment

The perception of food environment was assessed using a one-time, eight-item, 5point Likert type survey (1=strongly disagree, 2=disagree, 3=undecided, 4=agree,
5=strongly agree) called Freedman’s Perception of Food Environment Scales, introduced
to research by Freedman et al. in 2009.16 This study also validated the food environment
perceptions scale for comparing perceived food environment based on this scale with
objective food environment based on food store audits in a given distance radius around
where the surveys were conducted. Permission to use Freedman’s Perception of Food
Environment Scales was granted (see Appendix G). This tool was created from two
years of qualitative feedback from a farmers’ market study and was created to measure
perceived food environment in a low-income urban population, similar to the population
in this study.
In the study that piloted this tool,16 a composite score of the eight items on the
survey was created and found to have low reliability using Cronbach’s alpha. Therefore,
a four-item subset was used for the composite score with high reliability. In the current
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study, a three-item subset was used for the composite score (Cronbach’s alpha=.779,
N=83). The three individual items included in this composite score were also used
individually to look at perceived food environment. These three items were, “In my
neighborhood, it is easy to buy fresh fruits and vegetables,” “My neighborhood has the
best stores in town,” and “In my neighborhood, it is easy to buy healthy foods.”

Participant Characteristics

A short questionnaire was used to collect demographic and social information of
participants. Questions were selected from the 2011 National Survey of Child’s Health
(see Appendices H and I).36

Dependent Variables

Dietary Intake

The diet intake of the child was collected through a one-time questionnaire called
Harvard Service Food Frequency Questionnaire (HSFFQ),37 a food frequency
questionnaire for children spanning the last 4 weeks (Appendices H and I). These
surveys were available from the source in both Spanish and English. The HSFFQ was
developed by the Harvard T.H. Chan School of Public Health Nutrition and is available
in the public domain. This questionnaire was validated by Blum et al (1999)38 in a study
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of Caucasian and Native American children one to five years of age. The authors
concluded, after a nutrient analysis and comparison, that the food frequency
questionnaires completed by a child’s parent or guardian can measure past dietary intake
of children one to five years of age reasonably well.
In the present study, this questionnaire was tabulated to yield the average amount
of food from each food group consumed per day. The frequency of each food consumed
that the parents reported for their children was multiplied by a factor bringing the scores
to “times consumed in the last 4 weeks.” For example, if a parent indicated that his or
her child drank milk one time per day, this was multiplied by 28, meaning the child
consumed about 28 servings within the last 4 weeks. If a parent indicated a child ate
apples 2-4 times each week, the midpoint of this range (i.e. 3) was multiplied by 4,
meaning the child ate apples about 12 times in the last 4 weeks.
This questionnaire asked parents only about the frequency of servings of each
food consumed by their children, rather than portion sizes specifically. For reference,
boys and girls two to five years of age typically need three to five ounces of grains, one
to one and a half cups of vegetables, one to one and a half cups of fruit, two to two and a
half cups of dairy products, and two to four ounces of protein per day.39 Common
serving sizes for the food groups are one ounce for grain products, one small piece for
fruit products, one cup of vegetables, one cup of milk, one and a half ounces of cheese,
three ounces of meat, and one teaspoon of oils.40
After all foods were scored in times consumed in the last 4 weeks, they were
divided into food groups based on the major supermarket aisle food groups and then
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divided by 28 to calculate average times each food group was consumed per day (see
Appendix J). These food groups included grains/starch, vegetables, fruit and 100% fruit
juice, milk and milk products, meat and meat alternatives, mixed dishes, sweetened
beverages (not including milk/100% juice), sweets/desserts, salty snacks, and added fats
and oils.2 The fruit group was scored both with and without the 100% fruit juice. The
milk group was scored both with and without the mixed dishes that traditionally include a
serving of dairy (e.g. pizza). In addition, as empty calories, found in the sources of solid
fats and added sugars,2 was a category of interest, foods high in empty calories were
scored by adding added fats and oils, sweets/desserts, sweetened beverages, and fried
foods. The type of milk typically consumed by the child, as well as the type of bread
typically consumed, was scored through this questionnaire and included in analyses.

Anthropometric Measures

At the end of data collection, the researcher, with permission from each
participating parent on the informed consent document, obtained the children’s heights,
weights, BMIs, and growth chart percentiles from the early childhood education facilities.
To maintain confidentiality, a health services coordinator at the early childhood education
program provided the anthropometric information for each child. Child heights and
weights were measured by the facility in the winter and spring of 2016 and plotted on
CDC growth charts using BMI and percentiles. This information was used as an
indicator of health in data analysis. BMI was analyzed using the actual BMI score and
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also was broken down into categories of underweight and normal weight, overweight,
and obese to measure categorically.

Data Analysis

Descriptive statistics were used to analyze participant characteristics. Pearson
correlations and ANOVA were used to test the association between neighborhood food
environment measures (perceived and mRFEI) and child’s BMI and dietary intake. The
outlier labeling rule was used to detect outliers in the frequency of food groups
consumed.41 Tests were run both including and excluding outliers. All statistical tests
were conducted using the Statistical Package for the Social Sciences (SPSS).
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CHAPTER 4
RESULTS

Descriptives

Eighty-eight parents or guardians of children aged two to five in an early
childhood education program in a suburban county in Illinois completed the research
survey (Table 1). The participants, by nature of the program’s population, were mainly
low-income families. Surveys were given in both Spanish and English, with 48
participants taking the Spanish survey and 40 taking the English survey based on
participant preference. Surveys were disqualified if a majority was not completed or
important information was missing, if the survey was filled out unclearly and could not
be interpreted, or if the participant did not live in the specific county of interest. After
five disqualifications, 83 surveys were completely filled out (46 Spanish, 37 English) and
therefore analyzed. Participants’ census tracts within the county, based on the residential
address they provided, were recorded and used to search the correlating mRFEI (see
Appendix K). As some of the census tracts could not be found, a total of 78 surveys were
completed with census tracts that were able to be located. Therefore, 78 sets of data were
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available to analyze objective food environment related to food environment perceptions,
food intake, and health.

Table 1: Participant Characteristics
Characteristics
Child’s gender
Female
Male
Parent language preferred
Spanish
English
Child’s age
2
3
4
5
Who buys food
Mom
Dad
Both parents, other/multiple relatives,
missing
Who cooks food
Mom
Dad
Both parents, other/multiple relatives,
missing
Child’s Body Mass Index (BMI)
Underweight (<5th%)*
Normal weight (5th-<85th%)
Overweight (85th-<95th%)
Obese (95th% or greater)
Mean BMI/Mean Percentile

Percentage (n number)
48 (40)
52 (43)
55 (46)
45 (37)
4 (3)
18 (15)
43 (36)
35 (29)
78 (65)
6 (5)
16 (13)
81 (67)
4 (3)
16 (13)
2 (2)
61 (51)
16 (13)
21 (17)
17.0/63.6

Totals may exceed or fall short of 100% because of rounding
*Underweight was combined with the normal weight category for most analyses
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Food Environment Perceptions

The first research question asks about the parents’ perceived food environment
and whether or not there was an association between quantities of fruits, vegetables,
whole grains, dairy, and empty calories consumed. Freedman and Bell’s eight-item
perceptions of access to healthful foods scale was used in order to measure perception of
participants’ food environment. In order to increase reliability of the data and look at the
most relevant food environment items, five items were dropped and three remained as the
measures of perceived food environment (Cronbach’s alpha=.779, N=83). These items
were analyzed individually and then together as a composite average score (Table 2).
Overall, parents generally saw their food environment as “healthy” in this
population. Looking at the composite score of the three reliable items, an average of 70
parents agreed or strongly agreed with statements discussing a healthy food environment,
and 39 either disagreed, strongly disagreed, or were undecided. Parents in the population
studied tended to lean toward believing they had high-quality stores and access to fruits,
vegetables, and healthy food.

Food Intake Frequencies and Food Environment Perceptions

Table 3 reports the average servings of food consumed per day in each food group
and Table 4 shows results from the Pearson product-moment correlation coefficient
regarding the frequencies of different food groups compared with parents’ perceptions of
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Table 2: Perceptions of Access to Healthful Foods
Strongly
agree,
% (n)
69 (57)

Agree,
% (n)

Undecided, Disagree,
% (n)
% (n)

Strongly
disagree,
% (n)
1 (1)

Missing,
% (n)

M
(SD)

In my neighborhood, it
25 (21)
4 (3)
1 (1)
-is easy to buy fresh
fruits and vegetables*
My neighborhood has
43 (36)
31 (26)
19 (16)
5 (4)
1 (1)
-the best stores in town*
In my neighborhood, it
30 (25)
23 (19)
24 (20)
8 (7)
12 (10)
2 (2)
is easy to buy tobacco
products
I prefer to shop at the
30 (25)
13 (11)
15 (12)
25 (21)
15 (12)
2 (2)
local convenience store
or corner store
In my neighborhood, it
28 (23)
25 (21)
23 (19)
10 (8)
13 (11)
1 (1)
is easy to buy alcohol
The food stores in my
28 (23)
30 (25)
22 (18)
8 (7)
3 (3)
8 (7)
neighborhood sell
outdated or rotten
products
The local convenience
5 (4)
18 (15)
19 (16)
34 (28)
22 (18)
2 (2)
store or corner store in
my neighborhood is
expensive
In my neighborhood, it
54 (45)
30 (25)
7 (6)
6 (5)
2 (2)
-is easy to buy healthy
foods*
Totals may exceed or fall short of 100% because of rounding
*Item was included in the data analysis and the composite score for perceived food environment
Food environment perception composite score (Cronbach’s alpha=.779, N=83): M=4.33, SD=.76,
Min=1.00, Max=5.00.

4.59
(.73)
4.11
(.96)
3.52
(1.34)
3.20
(1.49)
3.45
(1.35)
3.76
(1.11)
2.49
(1.17)
4.28
(1.00)

their food environments. It was found that there was a negative correlation between the
frequency of grain consumption and the parental perception of accessibility to fruits and
vegetables in their neighborhood (r(83)=-.242, p=.028). There were correlations in the
same direction for milk products (r(83)=-.297, p=.006), meat products (r(83)=-.236,
p=.032), and salty snacks (r(83)=-.235, p=.033) (Figure 1). Of these food groups with
significant correlations with ease of accessibility to fruits and vegetables, there were also
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negative correlations between grains and the composite food perceptions score (r(83)=
-.231, p=.036) and milk products and the composite food perceptions score (r(83)=-.235,
p=.032).
Within the data analysis, there were two different milk products categories. The
category mentioned above included all milk, cheese, yogurt, and cheese found in mixed
dishes such as pizza. A different category of milk products was more exclusive and
included only milk, cheese, and yogurt rather than also mixed dishes. This more
exclusive milk products category did also have a negative correlation with the item “In
my neighborhood, it is easy to buy fresh fruits and vegetables” (r(83)=-.242, p=.027).
However, the negative correlation was not as strong as the less exclusive milk products
category, and in addition there was no significant correlation with the composite food
environment perceptions score, as there was with the less exclusive milk products
category. This indicates that as the perception of ease of access to fresh produce
increases, the amount of milk products consumed decreases; but the consumption of milk,
cheese, and yogurt decreases less than the consumption of other mixed dishes containing
cheese.
There was a negative correlation between the amount of sweet beverages a child
drank and how strongly parents felt they had the best stores in town (r(83)=-.226, p=.040)
(Figure 2). As parents increased how strongly they felt they had the best stores in the
area, their child consumed less sweet beverages. There were no significant correlations
between fruits, vegetables, foods high in solid fats, or foods high in empty calories with
any measures of food environment perception, except when outliers were considered.
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Table 3: Frequency and Types of Food Groups Consumed Each Day

Fruits*
Fruits (no juice)
Vegetables
Grains**
Milk Products
Meat/Meat
substitutes
Sweets
Sweetened
Beverages
Sweets +
Sweetened
Beverages
Salty Snacks
Foods High in
Solid Fats
Food High in
Empty Calories
Type of Milk
Skim
1%
2%
Whole
Chocolate
Breastmilk,
formula, or
other
Missing
Type of Bread
White
Whole wheat
Half and half
Missing

Mean

SD

SD
(outliers
removed)
4.45
4.03
3.27
3.47
2.09
2.33

% (n)

7.21
6.74
6.72
5.94
2.46
5.56

Mean
(outliers
removed)
6.33, n=77
5.13, n=77
4.02, n=78
5.04, n=79
3.81, n=81
3.34, n=76

7.92, n=83
6.64, n=83
5.45, n=83
6.05, n=83
4.02, n=83
4.80, n=83
2.92, n=83
0.52, n=83

3.51
0.89

1.90, n=74
0.30, n=77

1.11
0.38

---

3.45, n=83

4.09

2.54, n=77

1.98

--

0.59, n=83
0.97, n=83

0.86
1.70

0.37, n=76
0.58, n=76

0.35
0.67

---

5.26, n=83

6.20

3.23, n=71

1.77

--

--

--

--

--

-------

5 (4)
24 (20)
42 (35)
15 (12)
1 (1)
4 (3)
10 (8)
--

--

--

Totals may exceed or fall short of 100% because of rounding
*The “Fruits” category includes whole fruit as well as fruit juice.
**“Grains” includes both whole grains and refined grains

-31 (26)
43 (36)
19 (16)
6 (5)

	
   42	
  
	
  
Table 4: Pearson Correlation: Food Groups and Perceived Food Environment
In my neighborhood,
it is easy to buy fresh
fruits and vegetables

My
neighborhood
has the best
stores in town

In my
neighborhood,
it is easy to buy
healthful foods

Fruits (with juice)
Pearson Correlation
-.117
.014
-.019
Sig. (2 tailed)
.292
.900
.863
Fruits (no juice)
Pearson Correlation
-.073
.048
-.004
Sig. (2 tailed)
.513
.670
.970
Vegetables
Pearson Correlation
.053
.083
.121
Sig. (2 tailed)
.635
.456
.277
Grains
Pearson Correlation
-.242*
-.200
-.153
Sig. (2 tailed)
.028
.070
.168
Milk Products
Pearson Correlation
-.297*
-.121
-.199
Sig. (2 tailed)
.006
.277
.071
Milk Products- Exclusive**
Pearson Correlation
-.242*
.010
-.132
Sig. (2 tailed)
.027
.925
.233
Meat/Meat substitutes
Pearson Correlation
-.236*
-.127
-.050
Sig. (2 tailed)
.032
.253
.656
Sweets
Pearson Correlation
-.121
.001
.030
Sig. (2 tailed)
.274
.993
.786
Sweetened Beverages
Pearson Correlation
-.127
-.226*
-.003
Sig. (2 tailed)
.253
.040
.979
Sweets + Sweetened Bev.
Pearson Correlation
-.132
-.049
.026
Sig. (2 tailed)
.234
.663
.819
Salty Snacks
Pearson Correlation
-.235*
-.091
-.069
Sig. (2 tailed)
.033
.413
.535
Food High in Solid Fats
Pearson Correlation
-.107
-.070
.047
Sig. (2 tailed)
.335
.528
.674
Foods High in Empty
Calories
Pearson Correlation
-.141
-.053
.019
Sig. (2 tailed)
.204
.633
.866
For all calculations, N=83. These calculations do not account for outliers.
*Significant at least at the .05 level
**“Milk Products- Exclusive” includes only milk, cheese, and yogurt; no mixed dishes

Composite
perceptions
score

-.040
.717
-.005
.963
.106
.342
-.231*
.036
-.235*
.032
-.132
.232
-.152
.170
-.025
.820
-.138
.213
-.052
.641
-.145
.191
-.085
.444
-.060
.592
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Figure 1: Perceptions of access to fruits and vegetables and significant food group
consumption frequencies

When outliers were accounted for with the outlier labeling rule, a significant positive
correlation was seen in the amount of times vegetables were consumed and how strongly
parents felt they had “the best stores in town” (r(78)=.322, p=.004) (Figure 2). This gives
an indication that it is possible that when parents perceive themselves to have a better
food environment, their children eat vegetables more frequently. Regarding “access to
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healthy foods,” there were no significant correlations between any of the food groups
consumed and how strongly parents felt they had “access to healthy foods.”

Figure 2: Perceptions of store quality and significant food group consumption
frequencies

Results from a one-way ANOVA indicated a significant difference between milk
type groups and how parents ranked how strongly they agreed with having the best stores
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in town (F(4,70)=2.522, p=.049). However, upon further investigation with the Tukey
post hoc test, there was no significant difference from one milk type group to another in
regards to food environment perception, only with the independent variable of milk type
as a whole. It is unclear how perception of food environment affects the type of milk
parents give their children, though it is seen that there is a significant relationship. In
regards to whole grains, there were no significant relationships between the type of bread
that the child ate and the parents’ perception of their food environment.

Food Environment Perceptions and BMI

The parents’ perceptions of their food environments were tested against the
children’s BMIs. Based on the Pearson product-moment correlation coefficient
calculated, there were no significant correlations between perceived food environment
and the BMI of the child. When BMI percentiles were broken down into three groupings
of underweight (0-5%) and normal weight (5-85%), overweight (85-95%), and obese (95100%), a one-way ANOVA was used to look at differences in perceived food
environment between the three BMI groupings. No significant differences were seen,
though the general trend was that as BMI increased throughout the groups, ratings of
food environment perception increased (e.g., the obese category was associated with the
highest ratings of food environment perceptions). However, these results were not
statistically significant and should be further investigated.
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The Objective Food Environment

The second research question asked whether or not objective food environment,
measured by the mRFEI score, had an association with the amount of fruits, vegetables,
whole grains, dairy, and foods high in empty calories consumed. The mean mRFEI score
in this set of data was 9.56 (M=9.56, SD=7.02). In total, 42 census tracts coded with an
mRFEI were evaluated in this study. The mean mRFEI score for the Illinois county
studied was 10.29, placing this sample of data below the average for the county. The
mean mRFEI for the state of Illinois was 9.68, placing this sample also below the state
average.

Objective Food Environment and Food Intake Frequencies

Using a Pearson product-moment correlation coefficient, there were no significant
results related to the actual mRFEI scores and amounts of food groups consumed. In this
population we did not find any significant association between the type of residential
measured food environment and food groups consumed by preschool-age children (Table
5).
However, when the mRFEI scores were divided into three equal tertiles (low 06.67, medium >6.67-11.32, high >11.32) and tested against the food frequencies, there
were significant findings with fruits consumed (F(2,69)=3.57, p=.034). Using the Tukey
test for post hoc comparisons, it was revealed that the differences were between the low
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Table 5: Correlation Between mRFEI and Amounts of Food Groups Consumed

mRFEI
Pearson
Correlation
Significance

Grain

Vegetable

Fruit

Fruit (no
juice)

Milk

Meat

-.024
.853
Sweetened
Beverages

-.033
.773
Sweets

-.076
.510
Sweets +
Sweet Bevs

-.053
.645
Salty Snacks

.076
.510
Solid Fats

.095
.407
Empty Cal

-.014
.902

.003
.981

.064
.580

-.001
.995

.020
.865

mRFEI
Pearson
Correlation
.070
Significance .541
For all calculations, N=78

and medium mRFEI groups, not the high mRFEI group. The mean amount of fruits
consumed in the low mRFEI group (M=8.11, SD=4.84) was significantly different than
the medium mRFEI group (M=4.68, SD=3.30), with the low mRFEI group consuming
almost twice the amount consumed by the medium group. The same test was run using
whole fruits only, eliminating fruit juice, and similar results were found (F(2,69)=3.21,
p=.047). The low mRFEI group consumed significantly more (M=6.58, SD=4.19) than
the medium mRFEI group (M=3.59, SD=3.29). These results were only found when
outliers were excluded.

Objective Food Environment and BMI

As seen through the Pearson product-moment correlation coefficient, the mRFEI
did not have a statistically significant correlation with children’s BMIs or BMI
percentiles. When a one-way ANOVA test was run for the BMI classification groups
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(i.e. underweight and normal weight, overweight, obese) and the mRFEI scores, there
was also no significant correlation.

Food Environment Perceptions and the Objective Food Environment

The researcher originally sought to find out if there was consistency of perceived
food environment scores within a census tract or if parents living in the same census tract
generally had a similar perception of their food environment. Comparing perceived food
environment between census tracts was not possible in this study, as the largest number
of participants in a given census tract was n=5, with most having fewer than five.
Because of the small number of participants in each census tract, the sample sizes to
compare were too small to run statistical tests that would produce any significant results.
However, several different ways to measure perceived against objective food
environment were used in order to determine if a relationship existed between
perceptions and measured food environments. Since mRFEI scores were calculated
based on census tracts, statistical tests comparing mRFEI scores and food environment
perceptions were used to compare objective and perceived food environment.
First, a Pearson product-moment correlation coefficient was calculated to
compare mRFEI on a continuous scale and the Likert scale for food environment
perceptions on a continuous scale (Table 6). This test showed a significant correlation
between the mRFEI scores and how easy participants felt it was to buy fresh fruits and
vegetables in their neighborhood (r(78)=-.244, p=.031). As the mRFEI score improved
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across the participants’ residential census tracts, the participants were less likely to
believe it was easy to buy fresh fruits and vegetables in their neighborhood. There were
no other Likert scale food perception items that had a significant association with the
mRFEI scores.

Table 6: Correlation Between mRFEI and Food Environment Perceptions
In my
neighborhood, it is
easy to buy fresh
fruits and
vegetables
mRFEI
Pearson
Correlation
-.244
Significance
.031
For all calculations, N=66

My neighborhood
has the best stores
in town

In my
neighborhood, it is
easy to buy
healthful foods

Composite
perceptions score

-.033
.774

-.135
.239

-.153
.181

Next, when a one-way ANOVA test was run to compare mean food environment
perception scores using the mRFEI groupings of low, medium, and high as the factor,
there were no significant correlations found between food environment perceptions and
the three mRFEI groups.
A third measure of perceived versus objective food environment was by
comparing the food perceptions scores between each early childhood education facility.
Families at each facility were typically from a similar geographical area and travelled to
similar parts of town, as families at each facility travelled to the same place to drop off
and pick up their children. This may have placed families at each facility in similar
objective food environments. When a one-way ANOVA test was used to compare food
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environment perception means between the six facilities surveyed, there was a
statistically significant difference in means related to the composite food environment
perceptions score (F(5,77)=2.42, p=.043), and this was between specifically two of the
facilities.
A fourth way of measuring perceived and objective food environments was by
using an independent-samples t-test. In order to run this test, the Likert scale perceptions
of food environment were grouped into two categories of yes and no in regards to
whether or not they agreed with the scale items. This was modeled after a previous study
using the same measurement tool for perceived food environment.16 Participants who
responded “agree” or “strongly agree” were categorized in the yes category and
participants who responded “undecided,” “disagree,” or “strongly disagree” were
categorized in the no category. For the composite food perceptions scores, a score of 3 or
less was categorized as no and a score of greater than 3 was categorized as yes. This test
produced similar results as the correlation between the mRFEI scores and the food
perceptions scores using the Pearson product-moment correlation. When the independent
samples t-test was run, a significant difference in mean mRFEI between the yes (M=9.02,
SD=6.46) and no (M=19.58, SD=10.40) groups was seen in whether or not it was easy to
buy fresh fruits and vegetables; t(76)=-3.09, p=.003. This indicated that as the objective
food environment improved, parents were less likely to perceive easy access to fresh
fruits and vegetables. In addition, a significant difference in the mean mRFEI scores was
seen when the food environment perceptions composite scores were broken down into the
two groups of >3 (M=9.06, SD=6.37) and 3 or less (M=14.65, SD=11.23); t(76)=-2.05,
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p=.044. There were no significant differences in means among the other variables
measured related to perceived food environment and mRFEI scores.
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CHAPTER 5
DISCUSSION AND CONCLUSIONS

Discussion

The focus of this study was to examine the association between the health and
nutrition of young children aged two through five and their food environment, both their
parents’ perceived and the objective food environments. In order to examine connections
of food environment and health, BMI was used. In looking at food environments and
nutrition, fruits, vegetables, whole grain, dairy, and foods high in empty calories were the
food groups of primary interest. Healthy People 2020 has several goals related to
improving the nutrition and health of children specifically of age two through five,
including seeing an increase in access to healthy foods among families in America; a
reduction in the amount of children who are obese; a decrease in inappropriate weight
gain; an increase in intake from vegetables, whole grains, and calcium; and reduced
consumption of calories from solid fats and added sugars.6 This study’s aim was to
provide one of the links between these needs for child health and nutrition improvement
and what may be some of the root factors involved in the health disparities especially
among a low socioeconomic status urban and suburban population.
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Two findings from this study that are specifically and directly related to the goals
of Healthy People 2020 and the food groups of primary interest to the research. A
reduction in calories from sugar is desired for children in the country and an increase in
vegetables is also desired. This study showed that food containing calories from added
sugar, specifically from sweetened beverages, decreased with improved perceptions of
food environment, and servings of vegetables increased with improved perceptions of
food environment. These are findings that have not previously been found or specifically
examined in literature. The consumption of food from these two food groups had no
relationship with the objective food environment using the mRFEI scores. This gives
valuable insight into what may have an effect on child nutrition. It is possible that
whether or not the food environment in a neighborhood was rated well on an objective
measure, vegetable intake and sweetened beverage intake were in fact affected by
parents’ perceptions of their access to high quality stores. Although a correlational
relationship does not confirm a direct cause-and-effect type of situation, it does reveal a
relationship that implies that the perceived food environment does in fact have some
association with improved food choices among children and parents of young children.
Other food groups that were not directly mentioned in Healthy People 2020 also
held significant relationships with perceived food environment. It was seen that when
parents had better perceptions of their food environment, children consumed fewer
servings of grains, salty snacks, meat products, sweetened beverages, and milk products,
especially those milk products that included mixed dishes with dairy, such as pizza or
macaroni and cheese. These foods are potentially the more energy-dense foods that could
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contribute to poorer nutrition or empty calories. None of these foods that were consumed
less with improved food environment perceptions were food groups targeted to be
improved or increased by Healthy People 2020, with the exception of milk products that
provide calcium. As an increase in calcium intake among children is desired, it is not
ideal for milk intake to decrease with improved food environment perceptions. However,
as mentioned earlier, milk products included in mixed dishes was the group that saw a
greater negative relationship with improved food environment perceptions. It was found
that there were no significant associations between fruit and vegetable intake and food
environment perceptions when outliers in the data were not excluded. All of the above
findings are from data that had not excluded outliers.
An increase in vegetable consumption was seen with improved food environment
perceptions when the outliers were in fact excluded. Vegetable intake was the only food
group with a significant correlation with perceived food environment when outliers were
excluded. Interestingly, fruit consumption frequency was not associated with the
perceived food environment as vegetable intake was and some forms of empty calories,
but in general fruit intake among children of ages two to five was adequate, as opposed to
a limited vegetable intake and an overabundance of calories from added fats and sugars.2
It is of interest that two of the food groups that ought to be changed (increased or
decreased), according to Healthy People 2020, have shown they are associated with the
perceived food environment.
One category of interest in this research was whole grains, as an increase in
consumption of whole grains is desired for young children. Due to the nature of the food
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frequency questionnaire, frequency of whole grains consumed was not able to be
determined. However, parents were asked what type of bread their child usually ate:
white, whole wheat, or half and half. The findings from this item related to perception of
food environment did not reveal any significant associations. It could not be determined
from this study whether perception of food environment or objective food environment
had any effect on whether children tended to eat more or less whole grains. As
mentioned above, fewer grains were consumed as the perceived food environment
improved, but this relationship did not differentiate between white or whole wheat bread.
There were also associations observed between the objective food environment
and food intake among the children. The study found that when the mRFEI scores
improved, children ate fruits less frequently. There were fewer correlations with
objective food environment than with perceived food environment, perhaps because the
mRFEI database is somewhat outdated as discussed later in this section. However, the
fact that there were not as many correlations may indicate that the objective food
environment is not as important as what the parents perceive to be available and
accessible in their neighborhood in predicting child nutrition. This idea is congruent with
previous research, finding that perceptions of food environment had stronger associations
with improved diet quality than the objective environment.31 However, as there were in
fact some associations with objective food environment and food intake, this suggests
that both objective and perceived food environments may be factors of child nutrition and
should both be considered.
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This study made a valuable finding that the subjective food environment may
likely predict nutrition more so than objective food environment. The study also found
that objective and subjective measures of the food environment did not necessarily match
one another. Although some studies have shown that objective and subjective food
environments do tend to mirror one another, this study is in alignment with other
previous research that has shown that objective food environment did not match
subjective very well, especially among a low income population.32 This may indicate the
need for interventions that focus on highlighting the opportunities in the neighborhood
for purchasing fruits and vegetables or educating on how vegetables and healthy foods
can be incorporated into a healthy diet on a budget. If the perceptions have a stronger
impact of quality food consumption, community leaders and health promoters should
work to show consumers and residents how to obtain healthy foods. When parents know
what is available, child nutrition may improve with the improved perceptions and
awareness.
The current study examined correlations between child health (measured through
BMI) and food environment. It was hypothesized that as both the perceived and
objective food environments improved, child BMI would decrease. However, no
relationship between BMI and food environments was seen at all. This differed from past
studies showing higher rates of obesity with poorer objective food environments8 but was
consistent with other research that did not find any correlations between BMI and the
food environment.12
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As many other studies have analyzed the relationship between food environment
perceptions and the objective food environment, originally this study desired to compare
the parents’ perceptions of food environment within each census tract. Since this was not
possible with the lack of participant concentration in given census tracts, tests compared
perceived food environment against mRFEI scores instead. Although these tests were an
indirect way of testing consistency of food environment perceptions purely within
individual census tracts, this was a direct way of measuring food environment
perceptions related to objective mRFEI scores.
The major finding from this study was the lack of association found between the
objective and subjective food environments, as has been found in previous research.32 It
was hypothesized that parents from similar objective food environments would likely
perceive their food environments to be similar due to research that has shown the
subjective and objective food environments to actually mirror one another.16 However,
several analyses showed that there were minimal associations between the subjective and
objective food environments. There was a correlation seen showing that as a parent’s
objective food environment improved in score, he or she was less likely to believe it was
easy to buy fresh fruits and vegetables in the neighborhood. Likewise, when participants
were grouped into two categories pertaining to whether or not they felt they had access to
fresh fruits and vegetables, the category that felt they did have access had a significantly
lower mean mRFEI. Both of these findings are contrary to what would be predicted and
do not show that objective and subjective food environments mirror one another.
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There are several reasons why this could be the case. Perhaps this either general
lack of correlation or negative correlation is because census tracts are relatively small,
and most parents travelled outside their census tracts for food shopping. A finding that
may give some validation to this theory is that there was a significant difference in means
between some of the early childhood education facilities, revealing that the food
environment perception mean scores were different depending on where in the county the
parents travelled for their children’s daycare. This may be more revealing than individual
census tracts, as the daycare location draws parents to a certain central part of town with
its own objective food environment. As there was more distinct of a difference in
perception means when considering where parents were traveling versus residential
census tracts, perhaps objective food environment does influence perceived food
environment but in a capacity that is broader than just census tracts. Reasons there may
have been a negative correlation within the objective and subjective environments could
be related to small sample size, the generally overall positive outlook that the participants
had on their subjective food environment, or a quickly changing food environment that
may be affecting the mRFEI scores that were used in this research. More research is
needed to compare the subjective and objective food environments and determine if and
how the objective affects perceptions.
In order to get a better view of the association between the objective and
subjective food environments, it would be appropriate to tell participants to think of the
10 to 15-minute walk around their house when thinking of their food environment.
However, the main objective was not to test reliability of subjective measures, as we have
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already noted subjective measures to be reliable through other research. By not
specifying a distance for the participants, they reported their perceptions of their food
environment that was within their personal accessibility, giving insight into participants’
overall perceptions based on their area of access rather than only their census tract. This
was likely a more true measure of their cumulative food environment, as distance was not
specified besides asking participants to think of their neighborhood. It may have been
more insightful to match these two measures, and rather than have the subjective measure
a relative area and objective measure a fixed area (census tract and half-mile radius
around census tract), have the objective tracked by the participants wearing a GPS device
to reveal the objective food environment they experienced, as seen and recommended in
previous research.8,10
As the data was put together and analyzed, trends were seen that were opposite of
what would be predicted based on past research. For example, it was surprising that as
mRFEI scores improved fruit was consumed significantly less, even when fruit juice was
excluded from the analysis. In addition, it was surprising that when people in general felt
they did have access to fresh fruits and vegetables there was a significantly lower mean
mRFEI score than when they were undecided or did not feel they had access to these
foods. This brings the question of whether objective food environment may truly play no
role or an opposite than expected role in child nutrition or whether the time difference of
today versus when the census tracts were originally scored with the mRFEI reveals a
significant difference in the objective food environments and food retailer presence.
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Because of this gap in time, it may be more pertinent to examine the effects of perceived
food environment on child health and nutrition versus objective in this research.

Strengths and Limitations

This study had several strengths. Studies up to this point have looked at
associations between perceived and objective food environment, perceived food
environment and dietary intake of adults, and parental neighborhood safety perceptions
with child obesity, but this was the first study to look at the association between child
nutrition and the parents’ perceptions of their food environments. In addition, this study
adds to the field of research moving towards an understanding of what environmental
influences affect nutrition and health, specifically for low-income preschool children. A
strength of this study was that it used mRFEI as the measurement for objective food
environment, as opposed to studies in the past using measurements such as food store
audits determining whether fresh fruits and vegetables or healthy foods were available at
stores in certain areas. Using the mRFEI is beneficial in that it measures the density of
different food outlets present (rather than just knowing if one outlet type is present) and is
an efficient manner of examining food environments in a way that is consistent across the
nation, particularly as the CDC has compiled this index for each census tract in the
country. Another strength was that this study used both objective and subjective
measures of food environment in evaluating factors with child nutrition.
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While this study did have several strengths and innovations, many factors
contributed to limiting the interpretation of the data. The first limitation was the small
sample size (N=83) that limited generalization of results. Stronger or more distinct
correlations likely would have been seen with a larger sample size. There were some
limitations involved in determining the objective food environment. Although the
mRFEI has benefits, the mRFEI data was released in 2011 and was created based on
2008-2009 commercial databases. As businesses and food environments are constantly
changing, the mRFEI scores may be significantly different in present time than the last
time they were updated. It will be beneficial to analyze the data again if these scores are
updated in the near future. Also, because of the difference in time between when the
mRFEI scores were updated on the CDC website and when the addresses were coded to
census tracts through the FFIEC for this research, some of the previous census tracts
listed in the mRFEI have now been divided further. For this study, if a more specific
current census tract was not yet divided on the mRFEI list, that previous larger census
tract’s mRFEI score was used in the data.
Another limitation to the data was the possibility of recall bias for the food
frequency questionnaires. Some parents may have been more hurried than others and
may have given a less thorough account. In addition, some parents may have
overestimated or underestimated on all foods, therefore affecting frequency of all food
groups. Because of this, tests were run that excluded outliers, accounting for any great
overestimations in food consumption frequency. Parents also do not always have the full
picture of what their child eats each day, as children may be between parents’ or family
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members’ houses or spending time at the early childhood education facility for multiple
meals each week. Most children involved in the study were at the daycare facility several
partial days a week.
Similarly, parents reported the frequency of a certain food being consumed by
their child on the food frequency questionnaire. This does give a good indication of how
often kids eat certain types of foods and allows for good estimation of total estimated
nutrition by food groups, but this is limited because this study did not allow for training
on appropriate serving sizes for children. Therefore, the amounts of foods consumed
only reflect how often a food was consumed, regardless of how large or small the portion
size was.
Due to these factors, it is recommended that further research be completed to
examine the relationship between parents’ perceived food environment and the health and
nutrition of their children, especially if the CDC’s mRFEI database is updated in the near
future. This study provides a strong foundation for determining perceived food
environment, objective food environment, and nutrition patterns of children using
validated measurement tools. If more resources and time are available in future studies
like this, it would also be beneficial to educate parents on serving sizes or include serving
sizes for reference for each food item so that nutrient intake can be better determined,
rather than only frequency of consumption of the food.
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Conclusions

This study adds to current literature that shows an association between dietary
intake and food environment as perceived by parents/caregivers. Some key findings
revealed that better perceptions of food environment were associated with increased
vegetable intake and decreased sweetened beverage, grain, milk (especially milk products
included in mixed dishes), meat, and salty snack intake. It remains unclear whether or
not there is an association between objective food environment ratings and how people
perceive food environments and whether objective food environments have as great of an
association with nutrition as perception of food environments. Because food
environment perceptions seemed to be more associated with improved nutrition of young
children regardless of the objective food environment measured by mRFEI score, it is
likely that in order to improve nutrition of young children, education, marketing, and
policy making ought to focus more on awareness of the fresh fruits and vegetables and
healthy products at the community stores and various meals or snacks that would be
considered healthy for children. When parents are equipped with the appropriate
knowledge of resources in their community to benefit health, it may be found that
nutrition improves through awareness. Additional research in this area should further
examine the relationship between food environment perceptions and child nutrition,
perhaps using qualitative data to uncover barriers and food environment perception. In
addition, because a firm association between objective and perceived food environments
has not been established, research should continue to look into how objective and

	
   64	
  
	
  
subjective measures of food environment can work together to uncover barriers to good
nutrition.
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Good morning Mr Tolliver,
I hope today finds you well. I just left you a voicemail but wanted to leave you an
email too. My name is Emily Borger and I am a graduate student in nutrition and
dietetics at Northern Illinois University. I am currently working in collaboration
with my professor, Dr. Priyanka Chakraborty, on a research project looking into
food environment and the health of young children in families of low
socioeconomic status.
We have been looking into various outlets where we could administer surveys to
willing participants (parents of young children) and we thought of the Head Start
Program in Kane County. I am writing to ask if we might be able to continue a
conversation of working with you on this research and if the Head Start Program
would be a possible place to find participants to take our survey.
This would involve recruiting parents to take a relatively short survey involving a
shortened food frequency questionnaire and a 15 question food environment
questionnaire.
Please let me know if this is something you may be interested in taking part of
with us. If a phone call is preferred, my number is 224-234-5283. We can
discuss further details if this might work. Thank you very much for reading and
enjoy the rest of your day.
Sincerely,
Emily Borger
Dietetic Intern and graduate student,
Northern Illinois University
Bachelors of Science in Dietetics,
Olivet Nazarene University
z1751434@students.niu.edu
Hey Emily!
I met with the admin team on Tuesday and on Wed I met with the Program Education
Specialist (The Supervisors of all center supervisors). Yesterday, I met with the
Executive Director of the Agency.
You have a green light, but have to move forward with the understanding that there needs
to be no/ minimal impact on our staff and families and that the Board of Directors will
want a final copy of your research.
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As far as data collection goes, I would do your best to get the job completed on the spot.
Again, our staff will not be assisting you with this project.
Mom's vs Dad's at drop off...everyday is different and family dynamics change rapidly. I
am sorry I can't provide more insight. I am not sure if the parameters of your study can
accommodate diversity (other primary care givers).
May 26th is the last day for our half day sessions (largest part of the population served
and which transportation is provided). We do have a KEYS program (full day full year).
The following centers have full day full year care:
Aurora East 2 Classrooms
Aurora West 5 Classrooms
Sycamore 2 Classrooms
Carpentersville 1 Classroom
Elgin West 2 Classrooms
Maybe our next steps should be to meet and take a tour our largest facilities (Sycamore,
Aurora West, Aurora East, Elgin East, Elgin West, and Carpentersville). We can take
that opportunity to connect with the supervisors that will be hosting you.
John
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Approval Notice
Initial Review
15-Apr-2016
TO: Emily Borger
Family, Consumer and Nutrition Sciences
RE: Protocol # HS16-0139 “Parents' Perceived and Objective Food Environment and the Association
with their Children's Health Status and Nutrition Intake”
Your Initial Review submission was reviewed and approved under Expedited procedures by Institutional
Review Board #1 on 15-Apr-2016. Please note the following information about your approved research
protocol:
Protocol Approval period: 15-Apr-2016 - 14-Apr-2017
If your project will continue beyond that date, or if you intend to make modifications to the study, you will
need additional approval and should contact the Office of Research Compliance and Integrity for assistance.
Continuing review of the project, conducted at least annually, will be necessary until you no longer retain any
identifiers that could link the subjects to the data collected. Please remember to use your protocol number
(HS16-0139) on any documents or correspondence with the IRB concerning your research protocol.
Please note that the IRB has the prerogative and authority to ask further questions, seek additional
information, require further modifications, or monitor the conduct of your research and the consent
process.
Unless you have been approved for a waiver of the written signature of informed consent, this notice includes
a date-stamped copy of the approved consent form for your use. NIU policy requires that informed consent
documents given to subjects participating in non-exempt research bear the approval stamp of the NIU IRB.
This stamped document is the only consent form that may be photocopied for distribution to study
participants.
It is important for you to note that as a research investigator involved with human subjects, you are
responsible for ensuring that this project has current IRB approval at all times, and for retaining the signed
consent forms obtained from your subjects for a minimum of three years after the study is concluded. If
consent for the study is being given by proxy (guardian, etc.), it is your responsibility to document the
authority of that person to consent for the subject. Also, the committee recommends that you include an
acknowledgment by the subject, or the subject's representative, that he or she has received a copy of the
consent form. In addition, you are required to promptly report to the IRB any injuries or other unanticipated
problems or risks to subjects and others. The IRB extends best wishes for success in your research endeavors.
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Parents of Head Start Children are Invited
to
To participate in a research study:
“Parents’ perceived and objective food environments and the
association with their child’s health status and nutrition intake.”

Would you like to…
• Help a graduate student at Northern Illinois University with
a research project (from the Family Consumer and
Nutrition Sciences department)
• Help strengthen community nutrition knowledge
• Uncover barriers to good child health
• Have a chance to win one of several Walmart Gift Cards

Stop at this research table to take the survey!
)

The survey will take about 10-30 minutes.

!
!

Researcher:)Emily)Borger,)z1751434@students.niu.edu)
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Padres de niños de Head Start están
Invitados
A participar en un estudio de investigación llamado
“Parents’ perceived and objective food environments and the
association with their child’s health status and nutrition intake.”

¿Le gustaría…?
• Ayudar a una estudiante de posgrado de Northern Illinois
University con un proyecto de investigación (del departmento
de Family Consumer and Nutrition Sciences)
• Ayudar a mejorar el conocimiento de la nutrición en la
comunidad
• Descubrir los obstáculos para una buena salud de los niños
• Tener la oportunidad de ganar una de las muchas tarjetas de
regalos de Walmart
)

Por favor paren en esta mesa, si no les importaría
participar en la encuesta.
La encuesta se llevará aproximadamente 10-30 minutos

!
!

Researcher:)Emily)Borger,)z1751434@students.niu.edu)
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Parents of Head Start Children are Invited
To participate in a research study: “Parents’ perceived and objective
food environments and the association with their child’s health status
and nutrition intake.”
Would you like to…
•
•
•
•

Help a graduate student at Northern Illinois University with a research project (from the
Family Consumer and Nutrition Sciences department)
Help strengthen community nutrition knowledge
Uncover barriers to good child health
Have a chance to win one of several Walmart Gift Cards

This week (April 20th) a student from Northern Illinois University will be administering surveys to
parents who wish to participate!
Please stop by the table in the lobby next week if you would like to participate in the survey.
The survey will take about 10-30 minutes.
Thank you!
Questions? Contact Emily Borger at z1751434@students.niu.edu

Parents of Head Start Children are Invited
To participate in a research study: “Parents’ perceived and objective
food environments and the association with their child’s health status
and nutrition intake.”
Would you like to…
•
•
•
•

Help a graduate student at Northern Illinois University with a research project (from the
Family Consumer and Nutrition Sciences department)
Help strengthen community nutrition knowledge
Uncover barriers to good child health
Have a chance to win one of several Walmart Gift Cards

This week (April 20th) a student from Northern Illinois University will be administering surveys to
parents who wish to participate!
Please stop by the table in the lobby next week if you would like to participate in the survey.
The survey will take about 10-30 minutes.
Thank you!
Questions? Contact Emily Borger at z1751434@students.niu.edu
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Padres de Niños de Head Start están Invitados
A participar en un estudio de investigación llamado “Parents’ perceived
and objective food environments and the association with their child’s health
status and nutrition intake.”
¿Le gustaría…?
•
•
•
•

Ayudar a una estudiante de posgrado de Northern Illinois University con un proyecto de
investigación (del departmento de Family Consumer and Nutrition Sciences)
Ayudar a mejorar el conocimiento de la nutrición en la comunidad
Descubrir los obstáculos para una buena salud de los niños
Tener la oportunidad de ganar una de las muchas tarjetas de regalos de Walmart

Esta semana (el 20 de abril) una estudiante de Northern Illinois University les administrará unas
encuestas a los padres que deseen participar!
Por favor paren en la mesa que hay situada en el lobby la próxima semana si no les importaría
participar en la encuesta.
La encuesta se llevará aproximadamente 10-30 minutos.
Gracias!
Preguntas? Contacte con Emily Borger, z1751434@students.niu.edu

Padres de Niños de Head Start están Invitados
A participar en un estudio de investigación llamado “Parents’ perceived
and objective food environments and the association with their child’s health
status and nutrition intake.”
¿Le gustaría…?
•
•
•
•

Ayudar a una estudiante de posgrado de Northern Illinois University con un proyecto de
investigación (del departmento de Family Consumer and Nutrition Sciences)
Ayudar a mejorar el conocimiento de la nutrición en la comunidad
Descubrir los obstáculos para una buena salud de los niños
Tener la oportunidad de ganar una de las muchas tarjetas de regalos de Walmart

Esta semana (el 20 de abril) una estudiante de Northern Illinois University les administrará unas
encuestas a los padres que deseen participar!
Por favor paren en la mesa que hay situada en el lobby la próxima semana si no les importaría
participar en la encuesta.
La encuesta se llevará aproximadamente 10-30 minutos.
Gracias!
Preguntas? Contacte con Emily Borger, z1751434@students.niu.edu
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LETTERS OF REQUEST FOR WALMART FUNDING

	
   80	
  
	
  
Emily	
  Borger	
  
Northern	
  Illinois	
  University	
  
3	
  W	
  Sandstone	
  Ct	
  
S	
  Elgin,	
  IL	
  60177	
  
224-‐234-‐5283	
  
emborger@mac.com	
  
	
  
April	
  1,	
  2016	
  
	
  
Batavia	
  Walmart	
  Management	
  
801	
  N	
  Randall	
  Rd.	
  
Batavia,	
  IL	
  60510	
  
	
  
Subject:	
  Walmart	
  Gift	
  Card	
  Donations	
  for	
  Food	
  Environment	
  Research	
  
	
  
Dear	
  Batavia	
  Walmart	
  Management,	
  
	
  
I	
  am	
  a	
  graduate	
  student	
  in	
  nutrition	
  and	
  dietetics	
  at	
  Northern	
  Illinois	
  University.	
  	
  
Currently	
  I	
  am	
  involved	
  in	
  a	
  research	
  study	
  that	
  is	
  surveying	
  parents	
  and	
  caregivers	
  
of	
  young	
  children	
  about	
  their	
  perceptions	
  of	
  their	
  local	
  food	
  environment.	
  	
  The	
  aim	
  
of	
  the	
  study	
  is	
  to	
  improve	
  the	
  education	
  given	
  to	
  parents	
  and	
  caregivers	
  of	
  children	
  
and	
  reduce	
  barriers	
  to	
  a	
  healthy	
  food	
  environment,	
  fitting	
  well	
  with	
  Walmart’s	
  focus	
  
areas	
  to	
  improve	
  healthy	
  eating,	
  sustainability,	
  and	
  hunger	
  relief.	
  
	
  
I	
  am	
  hoping	
  to	
  be	
  able	
  to	
  offer	
  an	
  incentive	
  to	
  parents	
  and	
  caregivers	
  for	
  
participating	
  in	
  the	
  study	
  and	
  would	
  like	
  to	
  offer	
  a	
  chance	
  to	
  win	
  a	
  Walmart	
  gift	
  
card.	
  	
  Therefore,	
  I	
  am	
  writing	
  to	
  ask	
  if	
  your	
  store	
  would	
  be	
  willing	
  to	
  contribute	
  to	
  
this	
  incentive	
  for	
  participation	
  in	
  the	
  study.	
  	
  Specifically,	
  would	
  you	
  be	
  able	
  to	
  
contribute	
  four	
  $25	
  gift	
  cards?	
  
	
  
Thank	
  you	
  very	
  much	
  for	
  reading	
  and	
  considering	
  contributing	
  to	
  this	
  project.	
  	
  	
  
	
  
Sincerely,	
  
	
  
	
  
	
  
	
  
	
  
Emily	
  Borger	
  
Graduate	
  Student	
  and	
  Dietetic	
  Intern,	
  	
  
Northern	
  Illinois	
  University	
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Emily	
  Borger	
  
Northern	
  Illinois	
  University	
  
3	
  W	
  Sandstone	
  Ct	
  
S	
  Elgin,	
  IL	
  60177	
  
224-‐234-‐5283	
  
emborger@mac.com	
  
	
  
February	
  16,	
  2016	
  
	
  
Bonnie,	
  Elgin	
  Walmart	
  Personnel	
  Manager	
  
1100	
  S	
  Randall	
  Rd.	
  
Elgin,	
  IL	
  60123	
  
	
  
Subject:	
  Walmart	
  Gift	
  Card	
  Donations	
  for	
  Food	
  Environment	
  Research	
  
	
  
Dear	
  Bonnie,	
  
	
  
I	
  am	
  a	
  graduate	
  student	
  in	
  nutrition	
  and	
  dietetics	
  at	
  Northern	
  Illinois	
  University.	
  	
  
Currently	
  I	
  am	
  involved	
  in	
  a	
  research	
  study	
  that	
  is	
  surveying	
  parents	
  and	
  caregivers	
  
of	
  young	
  children	
  about	
  their	
  perceptions	
  of	
  their	
  local	
  food	
  environment.	
  	
  The	
  aim	
  
of	
  the	
  study	
  is	
  to	
  improve	
  the	
  education	
  given	
  to	
  parents	
  and	
  caregivers	
  of	
  children	
  
and	
  reduce	
  barriers	
  to	
  a	
  healthy	
  food	
  environment,	
  fitting	
  well	
  with	
  Walmart’s	
  focus	
  
areas	
  to	
  improve	
  healthy	
  eating,	
  sustainability,	
  and	
  hunger	
  relief.	
  
	
  
I	
  am	
  hoping	
  to	
  be	
  able	
  to	
  offer	
  an	
  incentive	
  to	
  parents	
  and	
  caregivers	
  for	
  
participating	
  in	
  the	
  study	
  and	
  would	
  like	
  to	
  offer	
  a	
  chance	
  to	
  win	
  a	
  Walmart	
  gift	
  
card.	
  	
  Therefore,	
  I	
  am	
  writing	
  to	
  ask	
  if	
  your	
  store	
  would	
  be	
  willing	
  to	
  contribute	
  to	
  
this	
  incentive	
  for	
  participation	
  in	
  the	
  study.	
  	
  Specifically,	
  would	
  you	
  be	
  able	
  to	
  
contribute	
  four	
  $25	
  gift	
  cards?	
  
	
  
Thank	
  you	
  very	
  much	
  for	
  reading	
  and	
  considering	
  contributing	
  to	
  this	
  project.	
  	
  	
  
	
  
Sincerely,	
  
	
  
	
  
	
  
	
  
	
  
Emily	
  Borger	
  
Graduate	
  Student	
  and	
  Dietetic	
  Intern,	
  	
  
Northern	
  Illinois	
  University	
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From: Emilio Aviles-Casquet <eaviles@niu.edu>
Subject: Project Translations
Date: April 14, 2016 at 13:19:23 CDT
To: Jeanette Gommel <jgommel@niu.edu>, Emily Borger
<z1751434@students.niu.edu>

Jeanette,	
  
I	
  am	
  writing	
  to	
  inform	
  you	
  that	
  I	
  have	
  worked	
  with	
  Miss	
  Borger	
  
translating	
  documents	
  for	
  her	
  research	
  project.	
  
The	
  Nutrition	
  and	
  Consent	
  Form	
  documents	
  have	
  been	
  
faithfully	
  translated	
  into	
  Spanish.	
  
	
  	
  
Emilio	
  Aviles-‐Casquet	
  
Spanish	
  Instructor	
  
Foreign	
  Languages	
  and	
  Literature	
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APPENDIX G
LETTER OF PERMISSION TO USE:
FREEDMAN’S “PERCEPTIONS OF FOOD ENVIRONMENT SCALE”
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From: Emily Borger [mailto:emborger@me.com] Sent: Sunday, February 07, 2016 7:47
PM To: daf96@case.edu Subject: Permission to use Freedman's Perception of Food
Environment Scales
To Ms. Freedman,
I am writing to ask for permission to use your data collection instrument, "Freedman’s
Perception of Food Environment Scales." I am conducting research called “Mothers'
perceptions of food environment and their effect on child dietary intake” and would like
to use this instrument in data collection on perceptions of food environment. I am
working in the graduate program of nutrition and dietetics at Northern Illinois
University.
Let me know if you would like any more information. Thank you for your time.
Respectfully,
Emily Borger
Dietetic Intern and graduate student,
Northern Illinois University
Bachelors of Science in Dietetics,
Olivet Nazarene University
emborger@mac.com
On Feb 8, 2016, at 06:24, Darcy Freedman <daf96@case.edu> wrote:
Dear Emily,
Thanks for reaching out. You have my permission to use this scale. Please cite the
measure accordingly.
All the best with you research!
Darcy
Darcy A. Freedman, PhD, MPH
Associate Professor, Department of Epidemiology and Biostatistics, Social Work
Associate Director, Prevention Research Center for Healthy Neighborhoods
Case Western Reserve University, School of Medicine
Phone: 216-368-3060 Fax: 216-368-2610 Email: daf96@case.edu
Campus Address:
10900 Euclid Avenue
Cleveland, OH 44106-7069
Mailing Address:
Prevention Research Center for Healthy Neighborhoods BioEnterprise Building, Room
443 11000 Cedar Avenue Cleveland, Ohio 44106
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PARTICIPANT QUESTIONNAIRE (ENGLISH)
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Name:
Children’s Nutrition
Questionnaire
Children’s
Nutrition Questionnaire

What Eating
has your Lately?
child been eating lately?ID:
What Have You Been
/
/ child for
If you
have more
than
one child
Headdid
Start,
aged 2-5, pleaseDate
choose only
one
“During
the past
4 weeks,
howinoften
you eat
completing
this survey.
DOB:
/
/
a serving of each of the foods
listed here?”
During the last
4 weeks,
often
your
child eat a serving of each of the following foods?
Mark
only how
one X
for did
each
food
Age:
Mark only one X for each food

Example:

Respondent: (please check)

Number of times

last 4
weeks

each week

0

1

1–3

Mother

each day

2–4 5–6

1 2–3 4–5 6+

Other

X

Milk

X

Hot chocolate

	
  

	
  
Number of times

last 4
weeks

each week

0

1–3

1

0

1

2

2–4 5–6

each day
1

2–3 4–5

6+

Milk
Hot chocolate
Cheese, plain or in sandwiches
Yogurt
Ice cream (cones, sandwiches, sundaes)
Pudding
What kind of milk does your child usually drink? (Check one)

3

4

5

1

breastmilk

3

whole

5

1%

7

Chocolate Milk

2

formula

4

2%

6

skim

8

other

Number of times

last 4
weeks

each week

0

1–3

1

0

1

2

2–4 5–6

6

7

8

each day
1

2–3 4–5

6+

Orange juice or grapefruit juice
Other juice
Fruit drinks (Hi-C, Kool-aid, lemonade, sportsdrink)
Banana
Peaches
Fruit cocktail, mixed fruit
Orange or grapefruit
Apple or pear
Applesauce
Grapes
Strawberries
Melon
Pineapple
Raisins or prunes
3

4

5

6

7

8
Continued on next page

GC 5/03 Copyright 1993, Harvard School of Public Health
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Mark only one X for each food.
How often did you eat a serving of these foods during the past 4 weeks?

Number of times

last 4
weeks
0
1-3

1

2-4

5-6

1

2-3

4-5

6+

0

1

2

3

4

5

6

7

8

last 4
weeks
0
1-3

1

2-4

5-6

1

2-3

4-5

6+

3

4

5

6

7

8

each day

each week

Corn
Peas
Tomatoes, tomato sauce, salsa
Peppers (green, red or hot)
Carrots
Broccoli
Green beans
Spinach
Greens (mustard, turnip, kale)
Mixed vegetables
Squash, orange or winter
Zucchini, yellow squash
French fries, fried potatoes, tater tots
Potatoes (baked, boiled, or mashed)
Sweet potatoes or yams
Cabbage, coleslaw or cauliflower
Lettuce salad
Salad dressing
Mayonnaise

Number of times

each day

each week

Chips (potato, corn or others)
Popcorn or pretzels
Crackers
Nuts
Cookies or brownies
Cake or cupcake
Pie
Jello
Chocolate or candy bar
Other candy (not chocolate)
Coffee or tea
Soda, soft drink, pop (not sugar free)
Soda, soft drink, pop (sugar free)
0
GC 5/03 Copyright 1993, Harvard School of Public Health
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Number of times

last 4
weeks
0
1-3

1

2-4

5-6

1

2-3

4-5

6+

0

2

3

4

5

6

7

8

each day

each week

Beans (baked, chili, or other)
Rice
Spaghetti or other pasta
Pizza
Tacos, burritos
Macaroni and cheese
Hot dogs
Sausage
Hamburger (prepared any way)
Canned tuna
Fried fish, fish sticks
Other fish
Cold cuts (baloney, ham, salami)
Fried chicken, chicken nuggets
Other chicken or turkey
Pork or ham
Roast beef or steak
Liver, organ meats
Peanut butter
Bread (slice) toast, roll, or pita
Butter (not margarine)
Margarine

Number of times

1

last 4
weeks
0 1-3

each day

each week
1

2-4

5-6

1

2-3

4-5

6+

3

4

5

6

7

8

Vegetable soup
Other soup
Cornbread or tortilla
Eggs
Bacon
Hot cereal, grits
Cold cereal
Donut
Sweet roll or muffin
Pancake, waffle, or french toast
English muffin or bagel
Biscuit
0
GC 5/03 Copyright 1993, Harvard School of Public Health
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1. What type of bread does your child usually eat:
white bread
whole wheat or dark bread
1

2

3

2. What type of margarine does your child usually use:
stick
tub
squeeze
1

2

Is this margarine:
corn oil
1

2

3

nonfat

3

about half and half

4

4

DON’T EAT BREAD

DON’T USE MARGARINE

other

3. If your child eats cold breakfast cereal, what type:
1

high fiber (eg. All Bran)

2

unsweetened (eg. Corn Flakes)

3

sweetened (eg. Cap’n Crunch)

4. Does your child take a multi-vitamin pill (Flintstones, TriViFlor):
no
yes
0

1

If yes, how often:
Every day
1

2

4–6 times a week

1–3 times a week

3

4

Less than one time a week

5. Does your child take a separate iron pill (not in the multi-vitamin pill above):
no
yes
0

1

6. Does your child take a separate fluoride supplement (not in the multi-vitamin pill above):
no
yes
0

1

7. Does your child eat fried food at home:
no
yes
0

1

If yes, how often:
Every day
1

2

4–6 times a week

1–3 times a week

3

If yes, what type of fat do you use to fry at home:
butter
margarine
crisco
corn oil
1

2

3

4

5

canola oil

4

6

Less than one time a week

olive oil

7

other vegetable oil

8. Do you bake cookies, cake or pies at home:
no
yes
0

1

If yes, how often does your child eat home-baked cookies, cake or pies?
Every day
4–6 times a week
1–3 times a week
1

2

3

If yes, what type of fat do you use to bake at home:
butter
margarine
crisco
corn oil
1

2

3

4

GC 5/03
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canola oil
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4

Less than one time a week

olive oil

7

other vegetable oil
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Demographic Questionnaire
Please complete the following questions. Check the appropriate box, or fill in the
appropriate blank.
The following questions ask you about your child and your family. If you have more
than one child, please choose only one of your children aged 2-5 years old.
What is your child’s gender? _________________________
What is your relationship to your child?
☐Mother (biological, adoptive, foster, step)
☐Father (biological, adoptive, foster, step)
☐Other relative
☐Other non-relative
In your home, who does most of the shopping for food? ________________________
In your home, who does most of the food preparation and cooking? _________________
How old is your child? ________
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Please rate to what extent you agree with the following 8 statements (strongly agree,
agree, undecided, disagree, or strongly disagree). Check the appropriate box.
Strongly
agree

Agree

Undecided

Disagree

Strongly
Disagree

In my neighborhood, it is easy
to buy fresh fruits and
vegetables
My neighborhood has the best
food stores in town
In my neighborhood, it is easy
to buy tobacco products
I prefer to shop at the local
convenience store or corner
store
In my neighborhood, it is easy
to buy alcohol
The food stores in my
neighborhood sell outdated or
rotten products
The local convenience store or
corner store is expensive
In my neighborhood, it is easy
to buy healthy foods.

Questionnaire References:
Centers for Disease Control and Prevention. 2011 National Survey of Children’s Health. Available at:
http://www.cdc.gov/nchs/slaits/nsch.htm.
Freedman DA, Bell BA. Access to healthful foods among an urban food insecure population: perceptions versus
reality. J Urban Health. 2009;86(6):825-838.
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This page will only be used for the purpose of coding and organization. This page will
be disconnected from your survey immediately and kept in a separate locked
cabinet. Please fill in the following.
Name: ____________________________________________________
First
Last
Your child’s name: __________________________________________________
First
Last
(If you have more than one child aged 2-5 years old in the Head Start program, please
just choose one for this survey.)
Your address:

Street

City

State

☐My child lives at this address with me.
☐My child does not live at this address.

Thank you!
	
  

	
  

Zip code
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APPENDIX I
PARTICIPANT QUESTIONNAIRE (SPANISH)

(marque uno)

Cuestionario
depara
Nutrición
Nombre
Cuestionario
de Nutrición
Niños para Niños
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¿Qué ha estado comiendo su hijo(a) últimamente?
ID #

¿Qué ha estado comiendo su hijo(a) últimamente?
Fecha
Si tiene más de un niño entre 2 y 5 años en Head Start, por favor
escoja
solamente
mes
día
año
por
esta encuesta.
Fecha de Nacimiento
¿Durante las últimas 4 semanas, quéun
tan
seguido
comió
mes
día
año
¿Durante
últimas
semanas,
qué tan en
seguido
comió su
hijo(a) una porción
de cada alimento en la
su hijo(a)las
una
porción4 de
cada alimento
la siguiente
lista?
EDAD
Marque solamente una X para cada
alimento
siguiente
lista?
Entrevistado
Marque
solamente
una
X
para cada alimento.
Por ejemplo:
Madre
últimas 4
semanas
Número de veces

0

cada semana

1-3

1

5-6

1

2-3 4-5 6+

X

Leche
Chocolate caliente

2-4

Otro

cada día

X
últimas 4
semanas
0
1-3
Número de veces

cada día

cada semana
1

2-4

5-6

1

2-3

4-5

6+

3

4

5

6

7

8

Leche
Chocolate caliente
Queso, solo o en sándwich
Yogurt
Helado, nieve
Pudín
0

1

2

¿Qué tipo de leche bebe su niño normalmente? (marque uno)
1

leche materna

5

2

fórmula

6

leche parcialmente descremada (1%)
leche descremada o desnatada (nonfat)

3

leche entera

7

leche de chocolate

4

leche parcialmente descremada (2%)

8

otro tipo de leche

Número de veces

últimas 4
semanas
0
1-3

cada día

cada semana
1

2-4

5-6

1

2-3

4-5

6+

2

3

4

5

6

7

8

Jugo de naranja o jugo de toronja
Otros jugos

Ponche
de fruta
(Hi-C,
Kool-aid,
o limonada)
Jos de fruta
(Hi-C,
Kool-aid,
o limonada)
Plátano o banano
Melocotones, durazno
Ensalada de fruta
Naranja o toronja
Manzana o pera
Puré de manzana
Uvas
Fresas
Melón, mango
Piña
Pasas o ciruelas
0
GC 5/03
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Marque solamente una X para cada alimento
¿Qué tan a menudo comió su hijo(a) una porción de estos alimentos en las últimas 4 semanas?

Número de veces

últimas 4
semanas
0
1-3

cada día

cada semana
1

2-4

5-6

1

2-3

4-5

6+

2

3

4

5

6

7

8

Maíz
Guisantes, chícharos
Tomates, puré de tomate, salsa
Pimientos (verde, rojo, o picante)
Zanahoria
Brócoli o brécol
Habichuelas verdes, ejotes
Espinaca
Verduras (nabo o acelga)
Verduras mixtas
Calabaza
Zucchini, calabaza amarilla, calabacita
Papas fritas
Papas (al horno, hervidas, o en puré)
Batata o ñame, camote
Repollo, ensalada de col, o coliflor, col
Ensalada de lechuga
Aderezo para ensalada
Mayonesa
0

Número de veces

1

últimas 4
semanas
0
1-3

cada día

cada semana
1

2-4

5-6

1

2-3

4-5

6+

2

3

4

5

6

7

8

Papitas fritas, doraditas, chips de maíz u otras
Galletas saladas
Galletas
Nueces
Bizcocho, bizcochito redondo
Pastel o cupcake, panqué
Empanada
Gelatina
Chocolates
Otros dulces
Café o té
Refrescos (con azúcar)
Refrescos (de dieta)
0

GC 5/03
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Número de veces

últimas 4
semanas
0
1-3

cada día

cada semana
1

2-4

5-6

3

4

1

2-3

4-5

6+

6

7

8

Frijoles (al horno, de chili, u otro)
Arroz
Espaguetti u otra pasta
Pizza
Tacos, burritos
Macarrones con queso
Hot dog
Salchicha, embutidos, chorizo
Hamburguesa (preparada calquier manera)
Atún de lata
Pescado frito
Otro tipo de pescado
Carnes frías (bologna, salami, jamón)
Pollo frito, pepitas de pollo
Otro tipo de pollo o pavo
Puerco o jamón
Bistec o rosbif
Hígado, carne de órganos
Mantequilla de cacahuate
Pan (rebanado), tostado, o pita, bolillo
Mantequilla (no margarina)
Margarina
0

Número de veces

1

últimas 4
semanas
0
1-3

2

5

cada día

cada semana
1

2-4

5-6

1

2-3

4-5

6+

2

3

4

5

6

7

8

Sopa de verdura
Otra sopa o caldos
Pan de maíz o tortilla
Huevos
Tocino
Cereal caliente, cereal de maíz molido
Cereal frío
Donas
Pan dulce

Panqueque,
hotcakes,
o pana alalafrancesa,
francesa,waffles
waffles
Panqué, hotcakes,
o pan
English muffin o bagel
Bizcocho,
Panecito bisquete, o bollo
0

GC 5/03
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1. Por lo general, ¿qué tipo de pan come su niño/a?
pan blanco
pan integral o pan negro
alternados
3

2

1

4

no come pan

2. ¿Qué tipo de margarina utiliza su niño/a generalmente?
en barra
envasada
líquida
no utiliza margarina
1

3

2

4

Esta margarina es de:
aceite de maíz
sin grasa

3

2

1

otro

3. Si su niño/a come cereal en el desayuno, ¿qué tipo de cereal es?
cereal alto en fibra (All Bran)
cereal sin azúcar (Corn Flakes)

cereal azucarado (Cap’n Crunch)
3

2

1

4. ¿Toma su niño/a algún multivitamínico (Flintstones, TriViFlor)?
no
sí
0

1

Si su respuesta es sí, ¿con qué frecuencia?
diario
4-6 veces por semana
1-3 veces por semana
3

2

1

4

menos de una vez por semana

5. ¿Toma su niño/a alguna suplemento de hierro (no incluido en el multivitamínico)?
no
sí
0

1

6. ¿Toma su niño/a algún suplemento de fluoruro (no incluido en el multivitamínico)?
no
sí
0

1

7. ¿Su niño/a come comida frita en casa?
no
sí
0

1

Si su respuesta es sí, ¿con qué frecuencia?
diario
4-6 veces por semana
1-3 veces por semana
3

2

1

4

menos de una vez por semana

Si su respuesta es sí, ¿qué tipo de grasa utiliza para freír alimentos en casa?
mantequilla

margarina

Crisco
3

2

1

aceite de maíz
4

aceite de canola
5

aceite de oliva
6

otro tipo de grasa
7

8. ¿Hornea galletas, pasteles, o pays en casa?
no
sí
0

1

Si su respuesta es sí, ¿con qué frecuencia come su niño/a galletas, pasteles, o pays horneados
en casa?
diario
4-6 veces por semana
1-3 veces por semana
menos de una vez por semana
3

2

1

4

Si su respuesta es sí, ¿qué tipo de grasa utiliza al hornear?
mantequilla
1

GC 5/03

margarina
2

Crisco
3

aceite de maíz
4
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aceite de canola
5

4

aceite de oliva
6

otro tipo de grasa
7
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Cuestionario Demográfico
Por favor complete las siguientes preguntas. Marque la casilla adecuada, y escriba su
respuesta en las líneas adecuadas.
Las siguientes preguntas son acerca de su hijo y su familia. Si tiene más de uno hijo, por
favor escoja solamente uno de sus hijos de edad 2-5 años.
¿Su hijo/a es niño o niña?
☐Niño
☐Niña
¿Qué relación tiene con su hijo?
☐Madre (biológica, adoptiva, madrastra)
☐Padre (biológico, adoptiva, padrastro)
☐Otro pariente
☐Otro cuidador
En su hogar, ¿Quién compra los alimentos? ________________________
En su hogar, ¿Quién cocina y prepara más la comida?_______________________
¿Cuál es el idioma que más se habla en su hogar? ___________________________
¿Cuántos años tiene su hijo? __________ años
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Por favor díganos su grado de conformidad con las siguientes frases. Díganos si está
totalmente de acuerdo, algo de acuerdo, inseguro, algo de desacuerdo, o totalmente de
desacuerdo. Marque con un x en la casilla adecuada.
Totalmente
de acuerdo

Algo de
acuerdo

Inseguro

Algo de
desacuerdo

Totalmente
de
desacuerdo

En mi comunidad, es
fácil comprar frutas y
vegetales frescas.
Mi comunidad tiene las
mejoras tiendas en el
área.
En mi comunidad, es
fácil comprar el
tabaco/cigarros.
Prefiero ir de compras a
la tienda de
conveniencia o tienda de
la esquina.
En mi comunidad, es
fácil comprar el alcohol.
Las tiendas en mi
comunidad venden
alimentos podridos.
La tienda conveniencia
local es muy cara.
En mi comunidad, es
fácil comprar alimentos
saludables.
Questionnaire References:
Centers for Disease Control and Prevention. 2011 National Survey of Children’s Health. Available at:
http://www.cdc.gov/nchs/slaits/nsch.htm.
Freedman DA, Bell BA. Access to healthful foods among an urban food insecure population: perceptions versus
reality. J Urban Health. 2009;86(6):825-838.
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El propósito de esta página es para codificar y organizar. Esta página no estará
relacionada con su encuesta. Será guardada separada y archivada en un gabinete.
Por favor completa lo siguiente.
Nombre:_____________________________________________________________
Nombre
Apellido
Nombre de su niño:_______________________________________________________
Nombre
Apellido
(Si tiene más de un niño entre 2 y 5 años en Head Start, por favor escoja solamente un
por esta encuesta.)
Su dirección:

Calle

Ciudad

Estado

☐Mi niño vive en esta dirección conmigo.
☐Mi niño no vive en esta dirección conmigo.
¡Gracias!

Código postal
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Grains
Crackers
Rice
Spaghetti or pasta
Pizza
Tacos, burritos
Macaroni and
cheese
Hot dog (bun)
Hamburger (bun)
Bread
Cornbread
Tortilla
Hot cereal
Cold cereal
Sweet roll
Muffin
Pancake
Waffle
French toast
English muffin
Bagel
Biscuit

Sweetened
Beverages
Fruit drinks (Hi-C,
Kool-aid, lemonade,
sports drink)
Soda, soft drink,
pop (not sugar free)

Vegetables
Corn
Peas
Tomatoes/tomato
sauce/salsa
Peppers
Carrots
Broccoli
Green beans
Spinach
Greens (mustard,
turnip, kale)
Mixed vegetables
Squash, orange or
winter
Zucchini, yellow
squash
French fries, fried
potatoes, tater tots
Potatoes (baked,
boiled, mashed)
Sweet potatoes
Yams
Cabbage, coleslaw
Cauliflower
Lettuce salad
Sweets
Hot chocolate
Ice cream
Pudding
Cookies
Brownies
Cake, cupcake
Pie
Jello
Chocolate
Candy bar
Other non-chocolate
candy
Donut
Sweet roll
Muffin
Pancake
Waffle

Meat/Meat
Substitutes
Nuts
Beans
Tacos, burritos
Hot dogs
Sausage
Hamburger
Canned tuna
Fried fish, fish
sticks
Other fish
Cold cuts (baloney,
ham, salami)
Fried chicken,
chicken nuggets
Other chicken or
turkey
Pork or ham
Roast beef or steak
Liver, organ meats
Peanut butter
Eggs
Bacon

Salty Snacks
Chips
Popcorn
Pretzels

Fruit
Orange juice
Grapefruit juice
Other juice
Banana
Peaches
Fruit cocktail,
mixed fruit
Orange
Grapefruit
Apple
Pear
Applesauce
Grapes
Strawberries
Melon
Pineapple
Raisins

Fruit (no juice)
Banana
Peaches
Fruit cocktail,
mixed fruit
Orange
Grapefruit
Apple
Pear
Applesauce
Grapes
Strawberries
Melon
Pineapple
Raisins
Prunes
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Milk (no mixed
dishes)
Milk
Cheese, plain or in
sandwiches
Yogurt

French toast

Prunes

Milk
Cheese, plain or in
sandwiches
Yogurt
Pizza
Macaroni and
cheese

Solid Fats
Salad dressing
Mayonnaise
Butter
Margarine
Bacon

Empty Calories
Sweets
Sweetened
beverages
Solid Fats
French fries, fried
potatoes, tater tots
Fried fish, fish
sticks
Fried chicken,
chicken nuggets

Food groupings based on Supermarket Aisle Food Groups and Subgroups used in
previous research2

	
  

APPENDIX K
KANE COUNTY, IL CENSUS TRACTS CODED BY MRFEI SCORES
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Kane County mRFEI Scores by Census Tracte County mRFEI Scores by Census Tract
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Map Legend
Modified Retail Food Environmental Index Score by Tract, DNPAO 2011
Index Score Over 30 (High Access)
Index Score 15 - 30 (Moderate Access)
Index Score 5 - 15 (Low Access)
Index Score Under 5 (Poor Access)
No Healthy Retail Food Outlet (No Access)
No Retail Food Outlets Present (Food Desert)
Community Commons, 10/8/2016

